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1.0 EXECUTIVE SUMMARY AND RECOMMENDATION
1.1 Method of Evaluation

In accordance with FAA Technical Center contract
DTFA03-88-C-00064, MiTech, Inc. has completed a technical and
functional evaluation of commercially-available Executive
Information Systems (EISs). Not only have the performance and
capability of the systems been evaluated: their suitability to
the Management Information System (MIS) computing environment at
the FAA has also been considered. The primary concern in this
evaluation, however, was identifying each system's ability to
support top FAA executives in meeting management objectives and
to respond to changing information needs.

Ten commercially available EIS products were initially
selected for evaluation. Four of these appeared capable of
meeting FAA's minimum requirements for an Executive Information
System on their own, and three more were judged capable of
meeting these requirements if enhancements from other products
were added. These seven alternatives were evaluated in depth
according to criteria developed by MiTech and approved by
FAA/MIS Technical Program Office. These areas included
functionality and ease of use for the end-user, ease of design
and development including the speed at which the initial
prototype could be installed, hardware and software constraints,
and system maintenance issues. 1In addition, the scope of work
required to design, develop and install each of the systems was
estimated and is provided in this report. A quantitative method
of scoring each of these areas was used in order to avoid as much
as possible a subjective evaluation of these products.

The installation and implementation of each system
within the FAA environment were also evaluated, and optimum
implementation strategies for each of the systems were designed,
in cooperation with FAA and contractor personnel from the Office
of Management Systems (World Computers and AMS-300). Available
FAA mainframe computer resources were also identified, and
alternatives to FAA mainframe utilization such as timesharing and
computer leasing were considered.

Cost issues were also pursued with each of the systems
that were considered to have met 70% of the FAA EIS criteria.
Mainframe and PC software costs were identified and totaled. 1In
addition, cost estimates were made for system design and
developme:it above the baseline, as well as the consulting and
training required with each system. Total costs (excluding
baseline estimates for system design and development) were
estimated for the next five years, through the acquisition of the
Computer Resource Nucleus (CORN) equipment, anticipated by 1992.
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Executive Summary

The Federal Aviation Administration (FAA) is developing and
implementing a Management Information System (FAAMIS) which has
several major components. One of them is the implementation of
an Executive Information System (EXIS). The FAA Technical
Center, FAAMIS Technical Program Office, with support from
MiTech Incorporated, an SBA 8(A) firm located in Washington, DC
conducted an evaluation of EIS software and recommended
applicability within the FAA.

The objective of the evaluation was to analyze the
performance of the products against criteria approved by the
FAAMIS Technical Program Office and recommend an implementation
strategy suitable for the FAA. Criteria includes functionality
and ease of use, ease of design and development, hardware and
software issues, and maintenance (Appendix B shows the detailed
FAA criteria). The primary concern in this evaluation, however,
is in identifying each system's ability to support top FAA
executives in meeting management objectives and in responding to
changing information needs. Data transmission and mainframe
storage options within the FAA are also identified and evaluated.

Numerous commercially available EIS products were
evaluated. Some of these appeared capable of meeting FAA's
minimum requirements for the EXIS on their own, and others were
judged capable of meeting these requirements if enhancements from
other products were added. These alternatives were evaluated in
depth according to criteria referenced above. Detailed results
of this evaluation are described in Section 2.

A recommendation for complete FAA EXIS implementation is
provided, as follows (reference Section 1.2 for details):

Software Recommendation. Information Resources, Inc.'s

mainframe and microcomputer software products EXPRESS/pcEXPRESS
(Section 1.2.1.1) are recommended primarily due to its
multidimensional database management capability on the PC and the
ability to implement in a phased PC stand-alone-to-mainframe
approach.

connectivity Recommendatjon. The long-term solution takes

advantage of the FAA's Administrative Data Transmission Network
(ADTN) to provide connections between PCs and the EXIS mainframe.
In the short term, a virtual disk capability utilizing a
minicomputer will be tested as a means for EXIS distribution
(Section 1.2.2).
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Hardware Recommendation. Due primarily to the costs

associated with timesharing alternatives, leasing a dedicated
mainframe computer is recommended for the EXIS. However, if
DOT/FAA resources can be found at nominal costs, they should be
utilized.

The recommended implementation strategy will enable the FAA
to begin early development of a prototype system in a PC
environment. This approach provides the FAA with maximum
capability at minimum cost, first year costs approximately
$100,000. 1In the long term, as the EXIS evolves from a PC based
system through conversion to CORN, the total costs, excluding
application development, will be approximately $982,000
(Section 5).




1.0 BACKGROUND SUMMARY AND RECOMMENDATION
1.1 Method of Evaluation

In accordance with FAA Technical Center contract
DTFA03-88-C-00064, MiTech, Inc. has completed a technical and
functional evaluation of commercially-available Executive
Information Systems (EISs). Not only have the performance and
capability of the systems been evaluated: their suitability to
the Management Information System (MIS) computing environment at
the FAA has also been considered. The primary concern in this
evaluation, however, was identifying each system's ability to
support top FAA executives in meeting management objectives and
to respond to changing information needs.

Ten commercially available EIS products were initially
selected for evaluation. Four of these appeared capable of
meeting FAA's minimum requirements for an Executive Information
System on their own, and three more were judged capable of
meeting these requirements if enhancements from other products
were added. These seven alternatives were evaluated in depth
according to criteria developed by MiTech and approved by
FAA/MIS Technical Program Office. These areas included
functionality and ease of use for the end-user, ease of design
and development including the speed at which the initial
prototype could be installed, hardware and software constraints,
and system maintenance issues. 1In addition, the scope of work
required to design, develop and install each of the systems was
estimated and is provided in this report. A quantitative method
of scoring each of these areas was used in order to avoid as much
as possible a subjective evaluation of these products.

The installation and implementation of each system
within the FAA environment were also evaluated, and optimum
implementation strategies for each of the systems were designed,
in cooperation with FAA and contractor personnel from the Office
of Management Systems (World Computers and AMS-300). Available
FAA mainframe computer resources were also identified, and
alternatives to FAA mainframe utilization such as timesharing and
computer leasing were considered.

Cost issues were also pursued with each of the systems
that were considered to have met 70% of the FAA EIS criteria.
Mainframe and PC software costs were identified and totaled. 1In
addition, cost estimates were made for system design and
development above the baseline, as well as the consulting and
training required with each system. Total costs (excluding
baseline estimates for system design and development) were
estimated for the next five years, through the acquisition of the
Computer Resource Nucleus (CORN) equipment, anticipated by 1992.
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1.2 Recommendation
1.2.1 Software Recommendation

The seven EIS systems which were closely evaluated
include Pilot's Command Center, Comshare's Commander, Execucon's
Executive Edge in a full-capacity system, Execucom's Executive
Edge in a partial-capacity system paired with ORACLE as the DBMS,
Information Resources' EXPRESS/pcEXPRESS, and Computer
Associates' (CA) product Stratagem paired in one option with CA's
Tellagraf and the Southern Electric Company's CADET, and
Stratagem paired in the other option with Interactive Image's
product EASEL. Each of these systems is discussed in detail in
Section 2 of this report.

1.2.1.1 Recommended Selection

All the evaluated systems have mainframe database
management capability with varying levels of additional
processing performed at the executive PC. Of these,
EXPRESS/pcEXPRESS was judged to be superior to the other systems
for the following reasons:

Flexibility for the User. pcEXPRESS provides a

database management system on the PC. All of the other systems
have only file serving capability (or less) on the PC, limiting
the executive user to a choice of static screens of information.
With pcEXPRESS, the user is provided with dynamic access to the
data at his PC, and can choose to view any information in his
database in any format he chooses at any given time. With the
other systems, the executive is limited to the reports created
for him in advance by analysts and developers =-- an electronic
version of the Performance Indicators report.

Ease of Use. PpcEXPRESS has an automatic link to
mainframe EXPRESS, the major storehouse of EIS data. Whenever
data is not accessible on the smaller database stored on the PC,
PCEXPRESS can be programmed to access the EXPRESS database on the
mainframe automatically and retrieve the requested data, all
without the executive knowing that this process is taking place.
Other systems provide access to their mainframe database, but
require the user to back out of their static, "Briefing Book"
type of interface to access the mainframe. Thus, users must know
where their data resides, whether it is on the PC or on the
mainframe and the executive must learn two separate methods of
accessing the data. With EXPRESS/pcEXPRESS, the executive need
not be aware of any difference.

Since the executives
can define their own reports as needed, EIS developers do not
need to concentrate their efforts on designing screens and
reports for executive users. Rather, the development effort can
concentrate solely on automating the inclusion of new data into
the central EIS database.

1-6




1.2.1.1 Recommended Selection (Continued)

io itial Costs.
EXPRESS/pcEXPRESS is the only system which can be designed,
developed and used entirely at the PC level (either alone or in a
Local Area Network) and then transported to a mainframe computer
as the system grows. All other systems require a mainframe
computer from the initial stages of the system.

Fast Response Time. Because most of the data

needed by a given executive will reside on his PC, the response
time will be that of a PC rather than that of a PC accessing a
mainframe computer. Queries to the mainframe database will be
needed only when needed data is not already stored on the PC.

EXPRESS/pcEXPRESS does have a serious drawback in
its user interface and graphic presentation capabilities, which
are comparatively primitive and not designed for use by high-
level management. However, with the toolkit provided by
EXPRESS/pcEXPRESS and in cooperation with Information Resources,
Inc., MiTech believes that these limitations can be overcome
within the required timeframe.

These advanced features of the EXPRESS system
allow the fastest possible response to changing executive
information needs: no new Briefing Book reports need to be
designed and downlocaded by developers and analysts behind the
scenes while the executive waits for information -- or looks
elsewhere. Thus, the product most suited to provide superior
performance to FAA executives both functionally and _
technologically is Information Resources' EXPRESS/pcEXPRESS.
This product is also cost-competitive, especially during its
initial prototype phase. (See Section 5.0 for an exact breakdown
of costs.)

1.2.1.2 Deficiencies of Alternatives

Pilot's major drawback is that it is completely
mainframe-based. Executive users receive all data in
interactive sessions with the mainframe. Because of its slow
response time and intensive prime-time utilization of mainframe
resources, which necessitates a much larger and more powerful
mainframe than is required for the other systems, Pilot was
judged to be unsuitable for the FAA. 1Its lack of decision
support tools and its current inability to run in an IBM MVS
operating system (the most widespread operating system within
FAA) were also factors in its elimination.




1.2.1.2 efici i A iv (Continued)

Comshare Commander, Executive Edge (in either
configuration), and Stratagem (in either configuration) all fall
within a middle group of EISs. Each has a mainframe-based
database which produces flat file reports; these reports are
then downloaded in batch mode (usually overnight) to the
executive user's PC. The user has the capability to call up and
view these documents (in a static Briefing Book or slideshow type
of interface). If executives wish to perform ad hoc queries
interactively against the mainframe database, all of these
products (except Stratagem with CADET) provide the capability.
However, in order to do so, they must be aware of what
information resides on the mainframe database and what data is
already contained in their Briefing Book of reports. Stratagem
with CADET has only the capability to produce flat file reports
to be downloaded to the PC; no interactive querying capability
for the executive user is possible in this configuration.

The biggest drawback to this group of systems is
the rigidity of their reporting mechanisms. If the executive
would like to "drill down" further into the details of a summary-
level report, only limited capability can be provided within the
PC "Briefing Book" architecture. Instead, the executive must
usually access the mainframe, find the same data as in the
Briefing Book report, and then continue the drill down, using a
different interface than used while viewing his Briefing Book.

If executives need new areas of data, or they
would like to see the same data presented in a different way,
they cannot do it at the PC, EVEN IF THE DATA IS ALREADY IN THE
MAINFRAME DATABASE. In order for the data to be added to his
Briefing Book, the report must be ordered by the executive and
then designed and coded by developers and analysts and finally
added to the Briefing Book display. MiTech concluded that FAA
executives will not be willing to wait that long for the answers
to their questions and will turn away from using the system.

Both Stratagem options and especially the
Executive Edge paired with ORACLE option will require a great
deal of extra development work and time beyond that needed for
the other options. Also, Stratagem does not have many of the
EIS-oriented enhancements that the other products have, including
EIS templates, and advanced data loading and summarization
capabilities. Comshare Commander and the full-system Executive
Edge are very similar; of the two, Executive Edge was judged to
be slightly superior to Comshare in its portability to other
products (IFPS), its decision support capability, and its service
to its customers. Executive Edge also has a lower cost of the
two. Comshare, however, is currently the industry leader in EIS
systems and has a superior, iconic user interface; Execucom has a
large base of decision support customers and has only recently
entered the EIS market.




1.2.1.2 Deficiencies of Alternatjves (Continued)

In general, EIS systems which rely on a static set
of reports as their main method of information delivery require
too much human intervention in report preparation to be a truly
dynamic source of executive information. Information Resources'
EXPRESS and pcEXPRESS have overcome the limitations of this EIS
approach. Their products are functionally and technologically
superior to the flat-file, "Briefing Book" approach to executive
information. EXPRESS combines the flexibility of queries found
in Pilot with the fast response time of PC-based Comshare and
Executive Edge. In EXPRESS, data is collected and stored on a
mainframe computer, but instead of downloading flat file reports
to the PC, EXPRESS actually downloads a subset of the entire
database, still in database form, to its counterpart pcEXPRESS.
pPcEXPRESS provides database management capability at the PC:
thus, executive users and their staff are not limited to PC-based
flat file reports, but can actually perform ad hoc queries at the
PC. This allows maximum flexibility of use by the executives and
their staffs.




1.2.2 Connectivity Recommendation

With regard to connectivity, two implementation
strategies were considered. The first implementation strategy
takes advantage of the Administrative Data Transmission Network
(ADTN) directly. Executive users at FAA headquarters and the
regions would be connected directly to a Packet Assembler/
Disassembler (PAD) which would become a node on the ADTN.
Hardwiring and installation of the PADs would be performed by the
ADTN contractor, Telenet, and costs would be borne by the ADTN
program office. This strategy results in no reduction in
functionality to any of the EIS systems. In addition, this
method provies a method for other executives to access the EIS as
the user community grows and the information requirements reach
remote regions and centers.

In the second option, PC-based software would be
installed on a partitioned virtual disk of several Wang VS 300
minicomputers in FAA headquarters and on the virtual disks of the
Data General MV 15000 computers at the regional headquarters.
These computers would be linked to the ADTN, receiving downloaded
information from the mainframe computer where the EIS mainframe
database resides. The executive's Wang (and other) PCs, working
in their DOS mode, would access information from the virtual
disk. The advantage to this implementation strategy is its use
of the Wang and Data General virtual disks for mass storage. All
of the major vendors support this implementation to some degree;
some may not allow the users the capability of interactive
queries to the mainframe. Further tests of this option with the
selected vendor may be required.

This second option could have significant
disadvantages, however, especially when considering a long-term
solution. New users beyond the initial prototype would have to
be supported by use of additional Wang minicomputers or via
direct connection to the EXIS mainframe over the ADTN. In the
still longer term, porting the database from the Wang to CORN and
OATS environments would probably require some recoding, given the
extremly proprietary nature of Wang's telecommunications
protocols. A significant amount of performance degradation is
also expected with usage of the Wang virtual disk when five or
more users are accessing data from the disk. Finally, use of the
Wang virtual disk will not permit interactive queries to the EXIS
mainframe for all the EIS vendor systems. Most of the systems
are supported to some extent, but can only support batch
downloads to the Wang virtual disk. Use of this method would
therefore mean a reduction in functionality to the EIS.

For these reasons, connectivity through the Wang
VS 300 virtual disk is not recommended. The preferred
implementation option uses the ADTN directly.




1.2.3 Hardware Recommendation

The following mainframe hardware options were
considered: use of DOT-owned computers, use of timesharing
computers, and lease of a mainframe computer from IBM or Digital
Equipment Corporation. For cost reasons alone, leasing a
dedicated mainframe is the preferred solution. A mainframe
capable of supporting the FAA EXIS needs through the CORN
timeframe can be leased for as little as $13,000 per month with a
36-month lease. Timesharing costs, by conservative estimates,
would be at least twice that figure by the project's second year,
and would probably by six times that figure by the project's
fourth year. No FAA-owned mainframe computer is currently
capable of supporting the FAA EXIS needs. (See Section 4.2,
"Mainframe Hardware Options," for further information in this
area.) Other government-owned mainframes (such as those owned by
the Transportation Systems Center and the Transportation Computer
Center) would charge rates at least comparable to the best
timesharing option available.

1.2.4 Full Implementation Strategy

A phased implementation strategy would take
advantage of EXPRESS/pcEXPRESS's ability to support a small EIS
without the need for a mainframe computer. Thus, neither the
mainframe acquisition nor the connection to the ADTN would delay
the development of the initial three to six month prototype phase
of the EIS. Following the prototype, the database developed on
pPCcEXPRESS could be ported to mainframe EXPRESS with minimal
redesign and recoding. If necessary, the database could be
ported temporarily to the timesharing service provided by
Information Resources, which supports mainframe EXPRESS. The
database could be then ported without difficulty to the mainframe
provided by FAA for the EXIS project, and finally to the CORN
environment.




1.3 Summary: Advantages and Disadvantages

1.3.1

1.3.1.1

1.3.1.2

1.3.2

1.3'2.1

io : Pj

Advantages (Pilot

Product line dedicated solely to EIS use.

Database not distributed between mainframe and
PC's: no repetition of data and guarantee of data
integrity.

Mature EIS product.

Modifications simple because of single template
for each application.

Disadvantages (Pilot)

Requires 100% of queries to be interactive to the
mainframe. Response time can be unsatisfactory
unless large capacity mainframe is available.
400+ users will require very large machine.

No Decision Support System (DSS) (e.g., modeling,
forecasting) capability.

Closed software architecture makes connection to
other systems/applications difficult.

Does not work on IBM MVS machine.

Does not have code-generation capability at
present, although it has announced some for the
future. Currently, products are supplied only
with sample applications to copy.

No data summarization capability for loading Pilot
database.

: S Command
va a o) e
Fast response time for Briefing Book use.

All data need not be entered into the System W
database; reports which do not lend themselves to
database format or which are already being
prepared in another media (such as PC word
processing or spreadsheets) can be loaded directly
into the Workstation Manager for inclusion in the
Briefing Book.




1.3.2.1

1.3.2.2

1.3.3

1.3.3.1

Advantages (Comshare Commander) (Continued)

Colorful, iconic interface.

Single integrated EIS/DSS capability (modeling,
forecasting, analysis) integrated with System W.

Data input and summarization tool (DATMAN) very
strong. Some SQL data pipelines.

Disadvantages (Comshare Commander)

Rigid "Briefing Book" interface does not allow
executive user to modify report format or content
as needed.

Comshare does not have its own electronic mail,
nor can it provide a front-end to any other e-
mail.

Ad-hoc analysis capability with Execu-view is
separate from Briefing Book, i.e., user must leave
one to use the other.

Comshare is not as flexible in its Builder's EASEL
as EASEL itself would be.

PC updates are time-consuming and dependent on PC
batch commands. Mainframe can only note problems
with updates; it cannot ensure that they are
performed.

option 3a: Executive Edge (Full system)

Advantages (Full Executive Edge)

Executive Edge is the most portable of the systems
evaluated. The complete IFPS/Plus runs on IBM
MVS/TSO, IBM VM/CMS, DEC VAX, Burroughs, Hewlett
Packard, Honeywell, Prime, Sperry, and Wang.

Provides a single integrated EIS/DSS capability.

The AI-based artificial intelligence EXPLATN
feature directs drill-down.

Customer comments highly complimentary of both
products and services.

Has its own electronic mail.




1.3.3.2

1.3.4

1.3.4.1

1.3.4.2

Disadvantages (Full Executive Edge)

Rigid "Briefing Book" interface does not allow
executive user to modify report format or content
as needed.

Data collection and storage functionality is
weak.

No code-building tools are provided, only sample
applications written in their 4th generation
language.

Training beyond the initial session would not be
local; classes offered only in Texas, New York,
Chicago.

ESS product (Vantage Point and templates) new this
year.

PC product (Vantage Point) actually owned by
third-party vendor, Candle Corporation.

PC updates time-consuming and dependent on PC
batch commands. Mainframe can only note problems
with updates; it cannot ensure that they are
performed.

Option 3b: Executive Edge (Partial system supplemented
by Oracle)

Advantages (Partial Executive Edge)

Executive Edge is the most portable of the EIS
systems. IFPS runs on IBM MVS/TSO, IBM VM/CMS,
DEC VAX, Burroughs, CDC, Data General, Hewlett
Packard, Honeywell, Prime, Sperry, and Wang.
Oracle is also extremely portable.

Disadvantages (Partjal Executjve Edge)

Rigid "Briefing Book" interface does not allow
executive user to modify report format or content
as needed.

Partial system does not include multidimensional
database storage and retrieval.

IFPS not integrated with Oracle database. Flat
files must be created in Oracle and shipped over
to IFPS. Oracle would act as a data buffer only,
with limited use of its selection capability.




1.3.4.2 Disadvantages (Partial Executive Edge) (Continued)

Data is being stored in mainframe at least twice:
in Oracle database and in flat files reports
created by Oracle and accessible by IFPS.

No EXPLAIN feature with limited capacity system.

PC emulation of Data General terminals may prove
to be a problem if Data General is used as
mainframe.

No code-building tools are provided, only sample
applications written in their 4th generation
language.

Training beyond the initial session would not be
local; classes offered only in Texas, New York,
Chicago.

ESS product (Vantage Point and templates) new this
year.

PC product (Vantage Point) actually owned by
third-party vendor, Candle Corporation.

PC updates time-consuming and dependent on PC
batch commands. Mainframe can only note problems
with updates; it cannot ensure.that they are

performed.
Poor vendor support from ORACLE, based on customer
comnments.

1.3.5 Option 4: Information Resources EXPRESS

1.3.5.1 \'4 ES

Dynamic user querying of PC-based database
possible (although pre-designed reports can also
be programmed if desired).

Single, seamless user interface for data on PC or
data on mainframe.

EIS can be built in a phased implementation,
starting on a PC and moving to a mainframe as the
EIS database grows.

Powerful data dictionary capability allows
automatic maintainance of database tables.




1.3.5.1

1.3.5.2

1-3.6

1.3.6.1

1.3.6.2

vantages RESS) (Continued)

Lower maintenance for developers, since
predesigned reports need not be created for users.

Fast response time.
Provides a single, integrated EIS/DSS capability.

Disadvantages (EXPRESS)

PC updates time-consuming and dependent on PC
batch commands. Mainframe can only note problers
with updates; it cannot ensure that they are
performed.

No code-generating capability with application
development tools.

Al ~mated iconic interface not yet part of EIS
too.xsi.. .cons can be built, but with difficulty.

No electronic mail capability.

Option 5a: Stratagem/Tellagraf/CADET

Advantages (Stratagem/Tellagraf/C
Superior graphics capabilities- are provided.

Produces standardized reports automatically: once
generated these could continue to be produced
automatically.

Powerful data dictionary integrated with
application development.

i vant Strat a

Significant programming effort required to build
user interfaces, monitoring capability, audit
trails (verification of updates), and other
functions which come automatically included with
other EIS products.

Executive user interface limited to "slide show"
capability only: no drill-down or ad hoc queries
possible.

Requires two different menuing interfaces be built
for executive and analyst users.




1.3.6.2

1.3.7

1.3.7.1

isad tages ta ellagra (Cont.)

More than one vendor supplying software and
support.

Coding in 3rd generation language such as COBOL or
FORTRAN required to read data from large files
into Stratagem database; no built-in capability
supplied.

Stratagem does not have automatic data
summarization "staging area" and loading
capability. Instead, non-summarized data must be
loaded into database and then summarized.

Printing graphs requires use of third party
software package such as Technographics.

CADET implementation requires graphs to be
downloaded, displayed and captured on PC =-- an
extremely awkward and error-prone procedure.

PC updates time-consuming and dependent on PC
batch commands. Mainframe can only note problems
with updates; it cannot ensure that they are
performed.

Due to integration of multiple vendor products,
the time to initial application (and all
subsequent) will be slower than with vendors who
supply completely integrated products for all EIS
needs.

Computer Associates did not develop Stratagem or
Tellagraph; they were acquired by purchase of the
developing corporations. Products are a
conglomeration rather than being designed together
to meet EIS needs.

Vendor support inconsistent.

Option 5b: Stratagem/EASEL

tage

Extremely user-friendly iconic (pictures)
interface.

Graphics created at PC from scripts.




1.3.7.1

1.3.7.2

Advantages (Stratagem/EASEL) (Continued)

Code-generating tools are provided in addition to
4th generation language sample applications.

Powerful data dictionary integrated with
application development.

Disadvantages (Stratagem/EASEL)

More than one vendor supplying software.

Coding in 3rd generation language such as COBOL or
FORTRAN required to read data from large files
into Stratagem database; no built-in capability
supplied.

Stratagem does not have automatic data
summarization "staging area" and loading
capability. 1Instead, non-summarized data must be
loaded into database and then summarized.

PC updates time-consuming and dependent on PC
batch commands. Mainframe ‘can only note problems
with updates; it cannot ensure that they are
performed.

Due to integration of multiple vendor products,
the time to initial application (and all
subsequent) will be slower than with vendors who
supply completely integrated products for all EIS
needs.

Computer Associates did not develop Stratagem or
Tellagraph; they were acquired by purchase of the
developing corporations. Products are a
conglomeration rather than being designed together
to meet EIS needs.

Vendor support inconsistent.

Significant programming effort required to build
user interfaces, monitoring capability, audit
trails (verification of updates), and other
functions which come automatically included with
other EIS products.




1.4 Summary of Performance Against Criteria

Each of the systems was evaluated based on a set of
criteria approved by FAA prior to beginning the evaluation. Only
those vendors which received a rating of 70% or higher against
these criteria were considered in the final evaluation. Five of
the seven evaluated vendors received a score of 70% or above.
Scoring was based on the following areas: functionality and ease
of use, ease of design and development, hardware and software
limitations and requirements, maintenance issues, and
product/company history. The highest scoring system was
EXPRESS/pcEXPRESS, with a score of 81%. The partial Executive
Edge system paired with ORACLE and the Stratagem/Tellagraf/CADET
option received less than 70%, and were eliminated. See Table 1-
1 for a summary of the scores in each of the major areas.
Appendix A contains a complete breakdown of the individual
scores and a list of the criteria approved by FAA.
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1.5 Differentiating Features

The following summary of major features helps
discriminate between systems and identify the critical features
of the FAA EIS. See Diagram 1-2 for a pictorial representation

of these features.

Key to Optijions

P - Pilot

C - Comshare

E - Execucom (full system)

EO - Execucom (with ORACLE)

Ex - EXPRESS

SC - Stratagem/Tellagraf/CADET
SE - Stratagem/EASEL
List of Features

No additional development

Decision support capability

provided -
Not mainframe intensive
Works in IBM MVS

Dynamic information
retrieval

Single vendor support
Low ongoing maintenance
Fast prototyping possible

Single interface for all
executive data

Fast response time for
majority of queries

Total "Yes" Answvers
(out of 10):

System Options

P C_ E EO EX SC SE
Yes Yes Yes No Yes No No
No Yes Yes Yes Yes Yes Yes
No Yes Yes Yes Yes Yes Yes
No Yes Yes Yes Yes Yes Yes
Yes No No No Yes No No
Yes Yes Yes No Yes No No
Yes No No No Yes No No
Yes Yes Yes No Yes No No
Yes No No No Yes No No
No Yes Yes Yes Yes Yes Yes
6 7 7 4 10 4 4
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1.6 Cost Summary

The software, additional development above the
baseline, and hardware costs for each of the vendors which met
the minimum FAA functional requirements are identified below.
Diagram 1-3a shows the full five year costs of each of the
systems through the CORN acquisition; Diagrams 1-3b and 1-3c show
the costs for each of the first two fiscal years, respectively.
See Section 5.0, "Costs," for further details on this
information.

Five Year Costs (in $K)

Stratagem/
Pilot Comshare Execucom EXPRESS EASEL
Software 166 548 323 483 526
Additional
Development 25 25 25 25 218
Hardware
(Lease) 1,086 474 474 474 474
TOTAL 1,277 1,046 822 982 i,217

First Year Costs (FY 89) (in $K)
Stratagem/
Pilot Comshare Execucom EXPRESS EASEL

Software 112 139 91 95 163
Additional
Development 25 25 25 25 218
Hardware :

(Lease) 366 126 126 0 126
TOTAL 503 290 242 120 507

Second Year Costs (FY 90) (in $K)
Stratagem/
Pilot Comshare Execucom EXPRESS EASEL

Software 13 83 56 277 90
Hardware
(Lease) 360 156 156 162 156
TOTAL 373 239 212 439 246
1-23
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First Year Costs (FY 89)
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2.0 SOFIWARE

2.1 Pilot Executive Software
2.1.0 Product Overview

Pilot Executive Software is an integrated system,
having most of the components of an EIS: a centralized database,
analysis tools, presentation and graphing capability, and a user
interface method. 1Its only missing piece is in the area of
decision support: Pilot does not have the capability to perform
sophisticated analysis such as forecasting and modeling, and
because it is a closed system, this component cannot be
integrated directly.

Pilot is a mainframe-based system. Its
multidimensional database is created on a host mainframe, and all
user queries are done in interactive sessions with the mainframe
database. The PC workstation takes care of graphics, report
formatting and presenting the information for its user. (See
Diagram 2-1.) The PC also performs RAM data caching of each
user's most commonly requested data to minimize mainframe CPU
utilization and retransmission time.

In addition to the Command Center "kernel," Pilot
supplies three tools for building user interfaces (for an
additional charge). These are:

(1) Advantage: Views data hierarchically. Uses
"drill-down" techniques allowing user to view greater levels of
detail. Produces exception reports, trends, cumulative totals.
Works via pre-planned menus and screens.

(2) Dimension: Views data relationally. Intuitive
ad hoc queries made by viewers allow the same data to be viewed
from different perspective (e.g., over time, across regions,
etc.). Takes advantage of multidimensionality of database.

(3) Target: Project status-oriented. Geared
toward schedule and cost information.

Pilot has been in production since 1985, and it has quickly
become one of the two industry marketing leaders in EIS.
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2.1.1 Functionality and Ease of Use Score: 77/100
2.1.1.1 User-Friendly Access Score: 14/15

The system is menu-driven, and almost no training
is required for the user. Each user's menu can be customized to
meet his own needs with Pilot's menu library. When using
applications designed using the "Advantage" tool, managers may
select for viewing any of several previously designed reports.

(The difference between Pilot and some other systems -- notably
Comshare's -- is that each report is not actually generated until
the executive selects it.) "Dimension" allows ad hoc "data

driven" queries to the database. Since these are particularly
easy to perform an executive user could reasonably be expected
to perform his own analyses. Customized on-line help is
available.

2.1.1.2 Data Manipulation Score: 10/15

Like many of the other EIS products, Pilot has a
multidimensional/relational database for collecting and
manipulating data. Pilot emphasizes the time-series aspect of
its data, claiming that any piece of data has a time-series
associated with it. However, with its Dimension tool, data can
be viewed from any perspective, not just by time. The database
can store and present textual, numeric, historical and timeseries
information. Pilot's database is optimized for data retrieval,
rather than balanced between data retrieval and data input. This
is an important design consideration which gives greater value to
the Pilot database product. Because it only has a database for
storing information, textual reports which do not lend themselves
to a database format present something of a problem. Pilot's
answer is to store the report in a database format of some kind.

Pilot's drill-down functions are performed using
the "Advantage" application tool. Calculator functions,
worksheet capabilities, and a Lotus 1-2-3 interface allow
executives to do ad hoc analysis/comparisons of information with
any Pilot applications. Executives or their support staff can
build a virtually unlimited number of ad hoc reports using the
"Dimension" tool with no sacrifice in response time. The results
of queries can be stored at the user's workstation and can also
be sent to other users -- with comments appended -- via
electronic mail. Pilot can produce a system-wide exception
report, listing only those items which are out of line with the
goals and objectives set. The user can change the trigger points
which define the achievement of goals and objectives.

Pilot's products are specifically designed for EIS
use and therefore do not support "what-if" modeling or other
"decision support" capabilities. This limitation is a serious
drawback and one of the primary reaasons Pilot is not
recommended.




2.1.1.3 Security Score: 9/10

Pilot's Command Center has a variety of security
features. Prime among them is the role of the user profile which
defines applications and subsystems available to each user. User
ID's and password protection of applications and files are fully
supported. The nature and the extent of security for each
application is definable by the application developer.

2.1.1.4 Operations Score: 6/10

Pilot's ability to support up to 400 users .s
limited by the hardware constraints of the CPU(s) on which the
EIS operates. Pilot claims that a response time of less than 10
seconds for each query is possible due to their software
optimization. However, GSA has experienced response times of
several minutes. Animal and Plant Health Service (APHIS) is
already experiencing this with their Management Support System
running in a MicroVax environment. A dedicated large mainframe
will be necessary if Pilot is selected. A large number of active
users will probably slow the system. Four hundred users will
require a powerful multiprocessing computer totally dedicated to
EXIS.

Pilot claims that because the mainframe is not
producing all the EIS reports, graphics, analysis, etc., and then
sending the entire set of finished products to the PC, their
system requires less CPU utilization and less transmission time
than systems which develop a "Briefing Book" set of canned
reports. However, this is less of an advantage than it might
appear, since most standard report generation and mass PC updates
would take place during off-peak hours.

Pilot does occasionally lock out users from data
access, depnding on what mainframe operating system is being
used. A Digital VAX machine would not lock out users; an IBM
might.

Mainframe CPU utilization is optimized in that
only data manipulation is performed there; data formatting and
presentation (graphics) functions take place at the PC.

2.1.1.5 S s/Input Score: 6/10

The Pilot database will accept input from flat
files (ASCII, EBCDIC, certain COBOL strings) only. It has no
direct interface to any transactional-type DBMS systems, nor does
it have an automatic summarization capability, such as DATMAN in
Comshare or the Data Reader programs in pcEXPRESS. When using
Pilot, raw files from transactional databases would need to be
summarized by some additional external tool prior to being loaded
into the Pilot database. It does have a Lotus 1-2-3 interface at
the PC level.




2.1.1.6 ata rit Score: 9/10

This is one of Pilot's strengths. The existence
of a single, shared database ensures that all executives are
provided with consistent data. The lack of PC databases to
update also ensures that the freshest data is always being
accessed. There are no constraints on the frequency of data
updates.

One problem is the amount of control that data
"owners" (such as the Office of Primary Interest, or OPI) can
have over their data. Subsystems can be built that allow for the
review and presentation of data to "owners" in order to receive
their approval prior to the general entry of data into the
database tables. Alternately, in time-sensitive applications,
some Pilot customers have color coded newly released or
"unblessed" data in the database. The color reverts to normal
when the "owner" has approved or verified the data for release.

2.1.1.7 Presentation Score: 8/10

Pilot supports a mouse and touchscreen interface,
as well as a keyboard. They recommend at least a mouse. Color
graphic capabilities are supplied, and color coding to indicate
problem areas can and is typically used. Text and several graphs
can be displayed simultaneously on the same screen. Each
executive user can choose his own display formats and graph types
needed for each query, as he feels appropriate.

The executive can send the results of his query directly to be
printed, or save them to a file to be re-examined later.

The graphic functions are the usual ones: 2-
dimensional pie charts, bar charts, and line graphs. The graphs
can be scaled automatically. Graphs can be printed to a file or
directly to a printer. Printed reports can be generated
automatically.

2.1.1.8 Monitoring Functions Score: 8/10

Pilot Command Center has audit features which
allow the tracking of application/system use by each executive
user. These systems help direct the attention of limited system
development and maintenance resources.
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2.1.1.9 iti ctions Score: 7/10

Electronic mail interfaces to PROFS, Vaxmail and
All-In-1 are provided with the system. To front-end Wang mail
will take some customization. Pilot does not have its own mail
service; however, that feature is currently in development.

Pilot provides a user-friendly front-end interface
to the Dow Jones news reporting and retrieval service. News
items can be collected in the EIS database or the executive can
access Dow Jones directly, depending on the development
approach.

Data can be exported to and imported from Lotus 1~
2-3 and ASCII files only on the PC level. Pilot could provide a
front end to word processing capabilities.




2.1.2 sign/Dev ment Issues Score: 84/100

2.1.2.1 Svystem design/bu

2.1.2.1.1 Tools or 4GL language for EIS user interface
development Score: 12/15

One of Pilot's advantages is that it has a "data
driven" menuing structure: a standard report template, including
scripts for both graphic and textual information, can control the
presentation format for an entire application. This means that
once the template has been designed, changes in the database
structure or in the data itself will automatically be picked up
when reports are generated. Unlike other products, where each
screen or report must be prepared individually, a single Pilot
template can handle literally hundreds of screens and reports.

Pilot provides Command Center, essentially an
intermediate EIS language (4GL/RDBMS) applications development
environment. The ease of use in deploying the language as a
development tool for EIS has been enhanced by embedding the
language into "visual programming” modules. This environment is
helpful in developing specific report types as defined by
requirements. The Command Center environment may be used to
create complex menus and graphics, depending on the overall
system design. Sample EIS templates are provided as models.

Pilot provides application generators or off-the-
shelf applications to be used to model the generation of the user
interfaces. These application generators include "Advantage,"
for hierarchical user interface; "Dimension," for relational user
interface; and "Target," for schedule and cost information.

Pilot provides functional building blocks that increase
productivity of developers and Pilot will continue to upgrade
these products to make development easier. \

2.1.2.1.2 Database building and manipulation

Score: 13/15

The basic architecture of the Pilot system is the
use of the centralized database with heavy emphasis on speed in
data retrieval. Since this is the key distinguishing factor
between Pilot and the other vendors they have concentrated on
this aspect of the EIS (building the database and retrieval
speed). Pilot uses advanced indexing and access schemes to
optimize speed of data retrieval.




2.1.2.1.2 Database building and manipulation (Continued)

Time-series data are handled as a native data
type. This is an advantage of this system because it keys on
time-based data which is important in an EIS. Within the Pilot
database are stored not only low-level data but also aggregates,
which are dynamically added to the database structure itself as
they are calculated. This optimizes retrievals at the summary
level.

Another important optimization feature of the
Pilot database is that all fields are dynamically resized to fit
the data; database design requires a minimum of up-front
specification. This allows the addition of new fields to records
without rebuilding the database.

2.1.2.1.3 sy inst ation of first applic
Score: 15/20

Pilot's use of a centralized database and the
availability of sample templates for all phases of implementation
will make it possible for the first application to be developed
and implemented in about 1-3 months.

2.1.2.2 sy i ation o ement
modifications
2.1.2.2.1 ilit e Score: 18/20

One of the advantages of Pilot is its dynamic menu
technology. Once a template is created for an application any
change in data structures (for example, adding or deleting new
fields, resizing fields) done to the database will automatically
be reflected in the menuing structure. One problem with the
system is the limited graphic capabilities.

2.1.2.2.2 Iransparency to User Score: 10/10

A separate log-in workspace is defined for each
user. Therefore, an area may be defined for development where
new menu templates and data structures can be designed,
developed, tested and integrated with no effect on users until
the new application is completely installed.

2.1.2.3 Ease of Portability Score: 8/10

Pilot software is fully transferable between the
IBM and DEC mainframe and operating systems that they support.
It does not run on th IBM MVS operating system.




2.1.2.4 i of V Suppo Score: 8/10

Under Pilot's maintenance contract technical
assistance and upgrades are provided. Pilot makes available
developer/user hotline between 8 a.m. and 6:30 p.m. One
advantage to Pilot is an on-line customer report which allows the
technical support consultant to receive a comprehensive technical
and historical profile of each customer site, helping Pilot
provide quick answers to customer queries. Pilot also offers a
bulletin board feature which may be used to receive product
information. Pilot offers extensive consulting services to help
in all phases in the implementation of the EIS.

Pilot offers a three day training course which is
included in the initial fee. Pilot training emphasizes hands on
training which may be beneficial in the learning curve. Pilot
also offers a user group and user newsletter.




2.1.3 Hardware/Softwa ssues Score: 46/100
2.1.3.1 icienc d operation Score: 8/15

Pilot is a mainframe-based system, so efficiency
is based on mainframe availability and telecommunication
limitations. Within the Command Center Pilot has retrieval-
oriented indexing scheme and many features specifically designed
to speed performance, including the storage of aggregations as
separate data elements. Use of this technique makes overall
product operation relatively efficient; however, the enormous
drain on mainframe resources is a serious drawback.

2.1.3.2 Application Sjize limitations Score: 9/10

There are no limits to the size of the EIS
database because it is a mainframe based system. Limitations
are based upon the size and power of the mainframe and
performance limitations of large applications/files.

2.1.3.3 Utilization of Hardware Resources
2.1.3.3.1 PC Requirements Score: 6/10

Pilot software will operate on a 100% IBM
compatible machine with the following required and optional
capabilities.

Disk Space 640K RAM recommended (512K
minimum)
Ports Asynchronous serial

communications port to VAX, or
Ethernet connection using
DEC/NET DOS version 1.2 LAT

protocol.
Monitors 5153 monitor and 256K memory
with a 5154 monitor
touchscreen MicroTouch System Inc. PCC-OTI
(optional) Interaction Systems, Inc.

Series 3000

mouse (optional) MICROSOFT mouse and
accompanying software




2.1.3.3.1

Color printers

B&W Printers

plotters

modem

other P.C.
based software

2.1.3.3.2

Mainframe requirements

PC Requirements (Continued)

ACT II Chromajet Ink Jet Seiko
D-scan color hardcopier

Model CH-5201B and 5301
IBM Personal Computer Color
Printer Model 5182001

IBM Color Ink Jet Printer
Model 2

Hewlett-Packard Laserjet +
Model 2686A (option 200, 210,1
or 300)

Hewlett-Packard Laserjet Model
2686A

or other requested printers.
No plotters are supported as
of now but Pilot will custom
build printer drivers on a
consulting basis, as needed

2400 baud asynchronous error
correcting modem recommended

Lotus, WP, and other products

Score: 6/10

Pilot is a mainframe based system with

workstations connected off it.

mainframes only.

available models

operating system

memory

Pilot operates on IBM and DEC

IBM 9370, 43XX, 308X and 3090
series
DEC VAX series Processors

IBM - VM/SP Release 4.0 or
5.0, VM/XA/SP, Release 1.0 or
VM/1IS, Release 5.0 PL/1
Transient Libraries (part
5734-51M)

(MVS not yet supported)

DEC VMS version 4.4 or higher

IBM 4 Megabytes user virtual
address space (6 Megabytes
recommended)

DEC 6 Megabytes minimum




2.1.3.3.2 Mainframe requiremencs (Continued)
workspace per user DEC VAX 8000 Pages/User
minimum
2.1.3.3.3 Wang VS 300 Score: 0/10
Pilot cannot be used at all with the Wang VS 300
minicomputer.
2.1.3.3.4 Timeshari Provide Score: 3/10

Pilot does not offer timesharing options directly
but can work out an arrangement with a company to provide this
service.

2.1.3.4 Networking Capability Score: 6/10

Since Pilot is a mainframe system networking is
critical to its success. Pilot supports several industry
standard communications architectures and is currently developing
many additional networking tools including local area networking.

2.1.3.5 Portability to CORN . Score: 8/20

Pilot runs on the two basic platforms of IBM and
DEC. However, at present Pilot does not run in the IBM MVS/TSO
operating system, the most utilized operating system within FAA.




2.1.4 Maintenance Issues Score: 92/100
2.1.4.1 Ease of Maintenance
2.1.4.1.1 Modifications to System Score: 24/25

Since Pilot's EIS is completely oriented to its
mainframe multidimensional database, changes to the database
structure are automatically carried throughout the system,
without need for major modification of other files, reports and
data structures. Changes to the database structure itself are
easily accomplished, using Pilot's menu-driven flat file data
reading tool.

Changes to reports are all driven by template
structures which are powered by the data structure of the
database itself. Thus, any changes to the database are
automatically incorporated into the templates and thus to the
end-user reports. Menus are maintained on the mainframe along
with the user ID for each user; changes to the menus are made at
a single point for all users.

2.1.4.1.2 Updates Score: 19/20

Updates to the mainframe database can be done
automatically. Once script files have been generated containing
the data structure of the input extract files, the Pilot database
can be loaded and refreshed with new data as often as needed.

2.1.4.2 Distribution of Data Score: 25/25

Once Pilot's host-based database is updated, all
users have simultaneous and instantaneous access to the latest
information. Data is never out of sync from one workstation to
the other, since data is never downloaded to individual PC's
until it is requested interactively by the user.

2.1.4.3 Nightly backup and recovery facility
Score: 8/10

Backup and recovery are fully supported in Pilot
environments by using operating system level tools and procedures
in both VM and VMS. No additional mainframe Pilot backup
procedure is possible. PC backup is not applicable.

2.1.4.5 Automated Configuration Management Tools
Score: 16/20

Pilot does not contain a data dictionary system.
However, Pilot does offer Command Center Tables that act as a
substitute data dictionary. The table approach to the database
design offers both a compact data description, while still
offering data integrity and retrieval flexibility.
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2.2 Comshare Commander

2.2.0 Product Overview

Comshare's Commander falls into the mainstream group of
EIS products: data is stored and manipulated on a mainframe
computer and then selected pieces are periodically downloaded to
the executive user's PC hard disk. Comshare has titled the
downloaded data reports "The Briefing Book," an apt title since
the data is downloaded as a series of pre-formatted reports.
Comshare believes that 80% of users' needs are satisfied with
these Briefing Book reports. To satisfy the remaining 20%,
Comshare allows its users to dial up the mainframe and direct any
ad hoc queries to its "multidimensional" mainframe database
(Modeling W, which provides the Comshare "Execuview" and Decesion
Support (such as forecasting) features).

Data is collected and loaded into the mainframe using a
product called File Power. Data collected through File Power can
be loaded directly into Modeling W, a multidimensional DBMS which
supports powerful modeling and decision support capabilities.
Otherwise, the data can be loaded into the staging relational
DBMS Datman for data summarization and consolidation before being
passed to Modeling W. Data for Briefing Book reports are
prepared by analysts logged into the mainframe (over a 3270 link)
utilizing W's reporting functions. Report files are generated
and sent using the W Control Language (WCL), a menu- or command-
driven mainframe control language, to the mainframe Workstation
Manager, mainframe software for document storage, administration,
distribution, and PC-to-mainframe communications. Flat-file
reports from other sources can also be loaded into the
Workstation Manager. Analysts who prepare the final formatted
reports for the Briefing Book log on to the Workstation Manager
at a Comshare executive workstation and, using Builder's Tools or
Bujlder's Easel, tie screens together and build graphs. (See
Diagram 2-2.) In the future, Comshare plans to move its Modeling
W capability to a PC accessed by a Local Area Network.

Comshare has been in business since 1966. It has 780
employees, and did a gross business during its most recent fiscal
year of $78.8 million. It has been marketing its EIS product
since 1986, and according to industry surveys is one of the
industry leaders in Executive Information Systems and Decision
Support Systems.




EXTERNAL
REPORTS

COMSHARE COMMANDER
NTS DATABASES |—»
MAINFRAME SOFTWARE
FILE POWER
MODELING
w
DATMAN FORECASTING
MODULE
WORKSTATION |
MANAGER
1
LV WORKSTATION SOFTWARE
BUILDER'S GATEWAY X
TOOLS "{ -1 Ecg,bj
7 RUN-TIME
BRIEFING BOOK EASEL | NEWSWIRE
SCRIPTS & DATA ‘ -
BUILDER,S EASEL Y
(1 PC COPY)
FILE POWER - Mainframe soltware for reading data in “flat files® and
loading the data into DATMAN or MODELING W
DATMAN - Provides relationsl data storage, summarization and
manipulation using SQL-like language
MODELING W Multidimensional analysis and data storage. Modeling
and decision support. Tightly integrated wDATMAN
FORECASTING Mainirame soltware for siatistical analysis and
forecasting ol data in W.
WORKSTATION MANAGER Mainirame software for document storage and
distrbution and for mainframe communication
GATEWAY PC communications software
BUILDER'S TOOL Builds screens and graphs lor BRIEFING BOOK
BUILDER's EASEL Develops graphical interiaces to mainirame systems
such as E-MAIL
EXECUVIEW PC software lor on-line queries 1o MODELING W

Diagram 2 -2
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2.2.1 Functionality and Ease of Use Score: 81/100
2.2.1.1 User-Friendly Access Score: 13/15

Comshare uses graphical icons (pictures) for their
user menus. These icons were built partially using Interactive
Images' product EASEL. A Comshare customer thus receives a copy
of run-time EASEL with their PC software; however, he does not
receive EASEL building tools and access to EASEL's compiler;
rather, a Comshare developer is limited to the applications
(though not the images) that Comshare has developed using EASEL.
The user interface is entirely menu-driven via these icons, built
by the developers using Builder's Tools. In theory, each user's
menu can be entirely customized. The reports in the "Briefing
Book" are readily accessible, appearing after only a few menu
choices. The format of reports in the Briefing Book cannot be
directly modified by the user; instead, he must submit a request
to developers or analysts who will then prepare a new report for
him (and other users) to be added to the Briefing Book. However,
he can query the mainframe database directly using Execuview, a
procedure which is also guided for him using the iconic
interface. The user's ad hoc queries to the mainframe database
can be saved, allowing him to repeat often-needed queries with
minimal effort. A customized on-line "help" feature is available
and can be added by the developers. The only major problem with
the user interface is that the user must know where the
information he needs resides, on his PC (in the Briefing Book) or
on the mainframe (accessed via Execuview). This dichotomy also
requires the user to learn two separate interfaces, and to back
entirely out of one selection before he can move into the other.
Conversely, if the Briefing Book is properly designed, movement
from one system to another would be minimized.

2.2.1.2 Data Manipulation Score: 14/15

Commander's multidimensional database
representation and storage is done in System W. It can store and
present textual, numeric, historical and timeseries information,
using multiple links which allow the user to view the same
information in several different ways, or "views." In addition,
the user is not limited to a database structure for storing
information; reports containing data not stored in the main
database are readily stored with other Briefing Book reports at
the Workstation Manager on the mainframe, and either downloaded
to the executive's Briefing Book on the PC or accessed
interactively. The system has limited drill-down capability
(depending on design) in the Briefing Book and a full capability
in Execuview, controlled in an ad hoc manner by the user.
Standard mathematical calculations and database aggregations can
be performed by the System W database. Comshare also sells
decision support tools with the System W database which can be
used to perform sophisticated trending, analysis and modeling
functions.




2.2.1.2 Data Manipulation (Continued)

All performance data can be compared to goals and
objectives; the user can reset the parameters indicating
problems. A complete "exception report" summarizing all
indicators out of bounds can be prepared as a separate report.

2.2.1.3 Security Score: 9/10

The system can be set up to require user ID and
password protection, and data which resides on the PC is
encrypted to prevent manipulation of files. User access to
specific pieces of data can be restricted, depending on the
levels of clearance given each user. This function is performed
by the Workstation Manager at the mainframe. Individual
workstations can be set to timeout after a certain amount of non-
use; they would be reactivated by the executive typing in a
combination. This can be set for both the Briefing Book and
Execuview.

Data analysts and "owners" (or "providers" in
Comshare's terms) can be given more control over reports issued
via the Briefing Book than data which is catalogued and stored in
the System W database, simply because it is impractical to allow
several offices to act as database administrators for the entire
EIS database. On the other hand, reports sent to the Briefing
Book can be prepared in their final format by the data owners,
who may, if desired, be given access to the system as well, in
order to prepare and submit reports to the Briefing Book.

2.2.1.4 Operations Score: 8/10

Although 400 users can be accommodated on the
Comshare EIS system in theory, in practice only a few
installations have more than 100 users, and most have even fewer.
User response time with the Briefing Book will of course be very
fast, since the data resides on each user's PC. (The tradeoff
for this speed comes in the difficulty of guaranteeing the
currency of the data; see the section 2.2.4 on Maintenance.) The
response time for queries to the mainframe via Execuview will
depend on several factors, including the number of other queries,
the CPU power of the mainframe, and the number of other
applications the mainframe must support. The database has not
been optimized for data retrieval or for data input. All
graphing functions take place at the PC, for both Execuview and
the Briefing Book.

Users cannot access the Briefing Book while it is
being updated (updates would likely be set to occur during low-
use periods after hours); however, users are not locked out of
Execuview while the main database is receiving updates.




2.2.1.5 Data Sources/Input Score: 8/10

Comshare has pipelines which can import data
directly as needed from several leading commercial DBMS systems,
including FOCUS (MVS only), IMS, SQL/DS, VsaM, DB2, IDMS, and
Easytrieve Plus, as well as DBASE II and III from a PC. 1In
addition, it will accept flat files in several formats using its
File Power product. Comshare emphasizes the robustness of its
data transfer software, claiming it is the key to eliminating
manual rekeying of data.

After source data files have been translated into
a Comshare-readable format, Datman performs another important
function: it summarizes, selects and sorts data, repackaging
status information acquired from the transactional systems into
the form required for executive reporting. This data may then be
put into the multidimensional database, Modeling W, or it may be
left in Datman, where it is still accessible by W.

Data owners and analysts who need to provide
reports to executives through the EIS thus have two options: they
can produce their reports in some text-file format that can be
sent directly to the Workstation Manager on the mainframe for
inclusion in the Briefing Book (useful when source data is not
included in the EIS database or for rapidly-changing information
such as daily reports), or they can be given access to the data
in the database and use it to create their own reports, either
directly using Comshare's tools (graphical and other) or with
exact specifications for the report relayed to a more computer-
oriented developer. If the analysts are given access to the
system itself, this would require greater than 400 users and
additional training provided.

2.2.1.6 Data Integrity Score: 3/10

This is one of Comshare's weakest areas, one which
it shares with all other systems that maintain data in two
separate locations. Updates to the user's Briefing Book
information can be blocked by any number of events, including the
user's PC not being turned on when the data update (which must be
initiated by the PC, although not necessarily through human
intervention) is scheduled to take place. Thus, although data
accessed interactively on the mainframe will be current and
consistent among all users, there is no guarantee that all users
will receive all batched updates simultaneously. The time
required to perform updates to the PC is also a factor. Data
verification is performed by the data owners and, at a gross
level, by system administrators.




2.2.1.7 Presentation Score: 8/10

The system can utilize a keyboard, a mouse, or a
touchscreen interchangeably. It uses color to highlight
information significance, e.g., green for good, red for trouble.
Although the parameters for these judgments can be selected by
each user, he does not have any on-line flexibility in the
Briefing Book in choosing a format to view his data or the type
of graph (pie, bar, etc.) which accompanies the data. (These
choices are made in advance by the data owners or the database
administrator, theoretically with input from the executive user.)
This lack of flexibility does make the system very simple to use,
but less able to respond quickly to evolving executive needs.

The standard types of graphs are available to the
developer: pie, bar, stacked bar, 3D bar, double bar, line
charts, etc. Automatic scaling of graphs is provided, and it can
be overriden. The color palette includes the ability to fill in
with solid color, horizontal lines, vertical lines,
crosshatching, diagonal lines, weaving, etc. The system can
present several graphs on the same page, or present text
simultaneously with graphs.

Graphs can be sent from the screen directly to a printer,
but they cannot be sent to a file for later printing at an off-
site printer. The system can be set to generate printed reports
automatically for an executive.

2.2.1.8 Monitoring Functions Score: 10/10

The system can monitor usage by each user to
determine the frequency of each application's use.

2.2.1.9 Additional Functions Score: 5/10

Comshare cannot yet provide a front end to other
applications, such as E-mail, or word processing. It does not
provide its own word processor or E-mail. It does provide an
EASEL-based front-end to the Dow Jones news service, and
developers could build a similar front end to their own mainframe
electronic mail or word processing, using Builder's Easel's 4GL.
Data can be stored at the user workstation into a ".DIF" file for
later viewing or for exporting into other PC programs which
accept this format, such as Lotus 1-2-3.




2.2.2 Design/Development Issues Score: 73/100

2.2.2.1 System design/build

2.2.2.1.1 s or 4GL language_ fo S user j c
development Score: 12/15

Commander offers a variety of excellent tools for
the designer to develop applications and to interface with
existing 4GL's and other software products. They are easy to use
and some are menu or mouse driven. These tools, combined with
Commander Executive workstation software and Workstation Manager
for mainframe and minicomputers completes the EIS.

Commander comes with a development language that
can be used to create customized color graphics generated on a
PC. It uses interactive, easy-to-understand color icons, pop-up
menus, and window management. The PC-based graphics allow for
fast graphic generation and display. This configuration also
frees up the host resources for other tasks and cuts down on
graphics data transmission costs. The menu and mouse
capabilities suggest an increase in development ease with a
decrease in development time. The developer can build interfaces
to access external and internal data sources without the
necessity of knowing complex computer syntax and procedures.

To create the Briefing Book from already-existing
reports, the developer or analyst would use Builder's Tools on
the PC. To identify mainframe reports in the Workstation
Manager, create graphs, and use the tools takes very little time,
once the menu-selections have been created by the developers.
Creating a graph can be done by selecting an option with a mouse,
selecting colors from a menu, selecting the size and the position
of the graph and identifying the data to be associated with the
graph -- a very simple set of procedures. Creating the data file
for the reports from the mainframe databases W and Datman
requires the use of a command file created with a text editor and
knowledge of the W Control Language; thus, it is probably a job
for developers rather than analysts.




2.2.2.1.2 Database building and manipulation
Score: 12/15

Modeling software, Modeling W, can define the
structure of entities in a multidimensional view. Up to 12
criteria at 9 levels of detail can be defined. Historical
information in particular can be retained. This is useful in
generating trend analysis reports and statistical comparisons.
The multidimensional database can be built from data accessed
either through Datman or through File Power.

Another way Commander makes developing easier is
with File Power to read extracts produced by DBMSs and external
data sources. Only the data needed for the DBMS is extracted and
then summarized as it is put into Datman. Additionally, a
command language interface can be used to automate repetitive
procedures, such as routine update and maintenance processes.
Programmable command files would be built to perform these
functions using the W Control Language (WCL). Access to the
command files is vital to this system due to the extremely high
maintenance required.

Execu-view applications can be built using menu
selections from the Execu-view Builder tool accessing the
mainframe. This is a fairly time~consuming task, requiring step-
by-step responses from the developer. This program is totally
menu driven with a full screen editor.

2.2.2.1.3 Easy installation of first applicatijion
Score: 15/20

Comshare believes that the first working
application can be put up in 45-60 days, with 30 days for each
additional application. This timeframe for the first application
includes developer training. The installation of the mainframe
Workstation Manager software is done by Comshare consultants for
an additional fee. The Executive Commander software resident on
the PC is installed via floppy.

2.2.2.2 inst io f e me
modifications
2.2.2.2.1 Adaptabjlity to change Score: 10/20

Incorporating changes in the data or reports used
by the user is a lengthy and repetitive process. - It may not be
successful if a user's PC is not operational. If a report is
altered it must be recompiled and distributed to all the users.
Automatic updates to the user's PC are risky at the PC end. The
user's PC must be operational and must have a procedure executed
at update time which calls the host, asks for the appropriate
updated reports and then disconnects. If the users PC is non-
operational there is a risk that out-of-date reports are
accessible to the user.
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2.2.2.2.2 spare to e Score: 8/10

All work done by the developer is done on the
development workstation where it can be tested, validated,
verified and then finally placed on the mainframe for
distribution to end-users. When the end-user logs into the
system he will be notified of any updates and be prompted to
update his system, if these updates have not been taken care of
automatically.

2.2.2.3 Ease of Portabijlity Score: 8/10

To move the application from one mainframe to
another, regardless of model, the application reports must be
copied onto magnetic tape in a format that is acceptable to the
second computer. No recompilation of report or screen formats is
required. The only effort involved is in altering any operating
system dependent commands imbedded in the application or
automated process scripts to the commands required by the other
mainframe.

2.2.2.4 Quality of Vendor Support Score: 8/10

Five sets of documentation are included with the
initial system purchase. Additional copies can be purchased from
Comshare as required. The documentation is good quality,
complete and accurate. Training is available at group rates.
Professional services for development assistance are also
available at an additional cost. A maintenance contract is
available (for a 15% charge). Under this contract technical
assistance and upgrades are provided. Comshare makes a
developer/user hotline available from 8 a.m. to 8 p.m. Since
Comshare is a large company many consultants are available to aid
in development.




2.2.3 Hardware/Software Issues Score: 74/100
2.2.3.1 icienc f oduct operation Score: 10/15

The speed of execution of the Briefing Book is
extremely fast, since it retrieves reports from the PC hard disk,
but the maintenance problems and time spent preprocessing data,
updating, and recompiling reports may be a major problem with
this system.

2.2.3.2 Application Size limitations Score: 9/10

The data structure is limited to 9 dimensions
(levels) of detail with a maximum of 12 keys (criteria) for
gueries in each dimension. The space needed for each user's
model depends on each model's dimensions.

2.2.3.3 tilizatio Hardware Resources
2.2.3.3.1 PC Requirements Score: 8/10

The PC software for this system can work on any PC
that is IBM~compatible, including the Wang 240 and 280
workstations in DOS mode. The minimum requirements for the PC
are as follows:

Disk Space 10 MB
RAM 640 K
Ports 1 com port, printer port,

mouse port (optional)
Monitors IBM EGA with expansion
(high resolution 640x350)
and an Enhanced Color
Display
touchscreen/mouse PC Mouse by Mouse Systems

Logimouse by Logitech,
Inc.

Manager Mouse by
Torrington Co.

Microsoft Mouse by
Microsoft Corp.

keyboard standard
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2.2.3.3.1 PC Requirements (Continued)

Printers/plotters PostScript Laser (high
resolution black and
white)

HP Paint Jet for medium
resolution color

HP Plotters (and
compatibles) 7475, 7550

HP Laser Jet, Laser Jet
Plus, Series/2

IBM Graphics Printer
communications Asynchronous

Hayes Smart Modem or
compatible

Protocol converter or
coax communications for
Workstation Manager and

Execu~View
other P.C based Terminal emulation
software package (VT100, IBM 3101,
etc)
2.2.3.3.2 Mainframe Requirements Score: 12/15

The Comshare Commander software is available to
run on two different types of mainframes, IBM and DEC VAX
machines. These computers are two of the most popular types used
in the computer industry today. Minimum requirements are as
follows:

available models IBM 9370 series and above
or exact compatibles

Micro VAX II, Micro VAX
3000 series, VAX 11/780
and above, including 8000
series

operating system IBM: MVS/TSO VS2 3.8, SP
1.0 or higher, or Xa 2.1
or higher; or VM/CMS
version VM/SP 2.0 or
higher, or VM/SP/HPO 3.0
or higher. GDDM releasea
1.4 or 2.1
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2.2.3.3.2 Mainframe Requirements (Continued)

operating system (cont) DEC VAX: VMS version 4.5
and above, Graphics
Kernel System version 2
or higher installed on
the host.

memory IBM: (VM/CMS) 3 + 4 MB
DASD: 4 MB minimum using
minidisks A-C, Product
disk with 4 MB.
(MVS/TSOQ) 2 started tasks
pr 2 batch jobs, DASD:
Product disks with 5 MG,
2MB permanent storage,
min., 2 MB working
storage, min.

VAX: shared image 1
global section, 165
global pages.Privileged
shared image-3 global
sections, 10 glcbhbal pages
+ 36,273 blocks, DASD:
570 blocks product disks,
4000 blocks permanent
storage, min.

workspace per user IBM: (VM/CMS) 3 MB
virtual memory
(MVS/TSO) 2.5 MB TSO
region

VAX: 400 blocks working
set quota, min.

peripherals IBM: host graphic
display: IBM 3279/G or
/3G color terminals.
Hardcopy via host: IBM
3287 or compatible
printers.
Tape Drive

VAX: VT125 or VT240
terminals. Tape Drive

2.2.3.3.3 ¥ang VS 300 Score: 8/10

Comshare Commander appears capable of working with
the Wang VS 300 minicomputer's virtual disk, with full
capabilities.




2.2.3.3.4 Timesharing Provided Score: 10/10

Comshare is a time share company and can offer
timeshare service if needed.

2.2.3.4 Networking Capability Score: 5/10

The commands for logon and dial up (via modem)
must be programmed. Comshare can make use of the ADTN. Only
text files are passed; graphics are handled at the PC end.
Comshare cannot work in a LAN environment; however, this
capability is currently in development.

2.2.3.5 Portability to CORN Score: 12/20

Comshare is available on two platforms: IBM and
DEC VAX. Although these are the most popular mainframe operating
systems, this may limit Comshare's future portability.




2.2.4 Maintenance Issues Score: 72/100
2.2.4.1 Ease of Maintenance
2.2.4.1.1 Modifications to System Score: 13/25

Changes to the structure of the two databases,
Datman and Modeling W, affect the entire system, but the changes
are not automatically reflected in the other system components.
For example, changes to the Modeling W database require the
developer to make corresponding changes to the database
Information Catalog and the ModelMap, a list of the fields
available for relational querying from Execu-view. These files,
Information Catalog and ModelMap, are not automatically updated
when changes to the Modeling W database occur, but must be
updated by the developer or database administrator for each
change. ‘

Two separate sets of script files (at the
mainframe for report generation and at the PC for report format)
are required to build a textual/graphical report for the Briefing
Book. A change to either one of these script files necessitates
a change in the other; changes must be performed separately to
each file. Changes to the PC menuing structure only require
changes to the PC menu files.

2.2.4.1.2 Updates Score: 19/20

Updates to the mainframe database are done by
extracting data from the NTS databases and loading flat files
into Datman or Modeling W for summarization, manipulation and
analysis, using the Comshare product File Power. Once in the
databases, reports can be generated and flat files put into the
Workstation Manager for retrieval by the PCs. This entire
process can be automated once the initial structure of the
various input and output files has been determined.

2.2.4.2 Distribution of Data Score: 14/25

Updates to the PCs are done thru the Workstation
Manager, used for mainframe communication and mainframe file
storage. The Information Gateway at the PC retrieves files from
the Workstation Manager and makes them available for the Briefing
Book application. This process can be time-consuming, depending
on the application size, the number of files, and the
communication setup. Further, the PC is otherwise unusable
during the update period; thus, updates must usually take place
during off-peak hours, such as overnight. Close monitoring of
PC-initiated updates is necessary, since automated processes at
the PC can be easily disrupted. This PC availability
coordination is a serious drawback to the use of Commander.

N
1

27




2.2.4.3 Nightly backup and recovery facility

Score: 7/10

System backup procedures for the mainframe system
are usually dependent on the operating system backup procedures.
Further backup procedures can be added to the Comshare systemn.
Backups to the PCs must be handled on an individual basis.

2.2.4.5 Automated Configuration Management Tools

Score: 18/20

Comshare contains an on-line error and consistency
checking tool. There is also an active data dictionary that
provides information about existing data structures. An
application definition language for application developers allows
data manipulation and calculation. The audit trail facility
allows for validation of data transfers, system transfers, system
usage and successful application updates. This facility also
provides notification of unsuccessful updates to the PCs,
extremely important for maintaining data integrity system-wide.




2.3 Executive Edge

Two sets of evaluations and scores are provided for
Executive Edge: one for a fully functional system and one for a
system which is partially functional. Some mainframes support
Executive Edge completely; these includes IBM and DEC machines.
Other mainframes, such as the Data General and the Wang, only
partially support Executive Edge. To use Executive Edge on these
machines therefore also requires the use of a relational DBMS for
optimum performance. For the purpose of this evaluation, the
partially functional Executive Edge is paired with ORACLE, since
ORACLE is already resident on the FAA Technical Center's Data
General MV 15000.

2.3.0 Product Overview

Execucom's Executive Support System (ESS) software,
together called Executive Edge, comes in several pieces:

IFPS/Plus, a mainframe analysis system which is
composed of (1) an application development language for
performing decision support analysis such as modeling,
forecasting, etc; (2) an integrated multidimensional/relational
database called "Dimension"; and (3) a "filing cabinet" storage
capability for keeping flat file reports, documents, and memos.
Data needed for IFPS calculations is retrieved either directly
from the integrated "Dimension" database or from flat files in
the filing cabinet. (The limited-capacity systems do not include
"Dimension," the multidimensional/relational database; a
substitute DBMS such as Oracle would be required to output flat
files of data for IFPS to use.)

CL/Vantage Point, the PC component used to build and
maintain the formats of user interface and the graphics
templates. Data to drive the templates is supplied by IFPS/Plus,
either directly from the database or from the results of IFPS
analysis.

Executive Edge templates, sample EIS-specific
applications for both CL/Vantage Point and IFPS/Plus, including a

menu-driven Briefing Book, a Variance Reporting application, Ad
Hoc relational database query, Dow Jones news retrieval access,
and basic electronic mail capabilities. (The "Executive Edge
extension" includes both CL/Vantage Point and the set of
templates, along with consulting and training.)

In the full-blown system, the executive user has a
choice of two types of interfaces, the "Briefing Book" and the
"Interactive Review." 1In the first, the executive user is given
access to standard reports which have been created by analysts,
developers and data owners using IFPS on the mainframe and which
then have been downloaded to his PC. These reports tend to show
the results of sophisticated modeling and trending analyses.
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2.3.0 Product Overview (Continued)

Executives do not query the database interactively. 1In the
second type of interface, the executive does access data
interactively on the mainframe. They can access reports in the
"filing cabinet" database, or he can access the multidimensional
database, and can use tools in IFPS/Plus to perform advanced
trending and modeling functions if desired. The Interactive
Review against the multidimensional database is only available in
a full-capacity system. See diagram 2-3a and 2-3b.

In addition to its basic system, Execucom offers some
additional tools. 1Its "Data Transfer" extension imports files
into IFPS. 1Its "Analysis" extension, OPTIMUM, does extremely
high-powered decision-support analysis beyond what is provided
with IFPS which allow situation modeling while varying many
variables simultaneously. The "Presentation" extension,
IMPRESSIONIST, is an additional boardroom-quality graphics
package which would enhance the graphical capabilities supplied
with the PC/Vantage Point. Unfortunately, there is no direct
interface from Impressionist back to Vantage Point, although
Execucom indicates an integrated capability could be developed
within the next six to twelve months.

Execucom has been selling systems for fifteen years and
IFPS is a DSS industry standard. Most of its customers are in
the decision support arena. Execucom only moved into EISs (or
Executive Support Systems, as they prefer to call it, emphasizing
their company's emphasis on DSS tools) marketplace in June 1988.
There are no local Fvecutive Edge ESS installations in the local
Washington area; Execucom has only a total of four ESS clients,
although it has many DSS customers.




EXECUTIVE EDGE

(FULL CAPACITY SYSTEM)
NTS DATABASES
EXTERNAL
REPORTS
MAINFRAME SOFTWARE
DATASPAN/
SENTRY
FILING CABINET
- IFPS e
DIMENSION

—

\V WORKSTATION SOFTWARE
INTERACTIVE | VANTAGE BRIEFING BOOK
REVIEW POINT SCRIPTS & DATA
i b o

DATASPAN AND SENTRY - Part of DATA TRANSFER EXTENSION for loading
and verifying data from “flat files" into DIMENSION or IFPS

DIMENSION - Muitidimensionai relational database, integrated with IFPS
IFPS - FORECASTING and MODELING language
FILING CABINET - Storage area for test file reports. Readable by IFPS.
VANTAGE POINT - Communication, graphics- and menu-creation software at PC
INTERACTIVE REVIEW - PC software for on-line queries to DIMENSION, IFPS, and
FILING CABINET
Diagram 2-3a
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EXECUTIVE EDGE
(PARTIAL CAPACITY SYSTEM WITH ORACLE)
NTS DATABASES
EXTERNAL
REPORTS
MAINFRAME SOFTWARE
ORACLE
DATA LOADER J
FILING CABINET .
ORACLE IFPS
DBMS [ 7
WORKSTATION SOFTWARE v Y
INTERACTIVE VANTAGE BRIEFING BOOK
REVIEW POINT SCRIPTS & DATA
IFPS - FORECASTING and MODELING language
FILING CABINET - Storage area for text file reports. Readable by IFPS.
VANTAGE POINT - Communication, graphics and menu-creation software at PC

INTERACTIVE REVIEW - PC software for on-line queries to IFPS and FILING CABINET

Diagram 2 - 3b




2.3.1 Functionality and Ease of Use
Full system score: 80/100

Partial System with Oracle: 66/100

2.3.1.1 User-Friendly Access Full system score: 12/15
Partial system with Oracle: 12/15

ESS templates supplied with the ESS extension can
create an intuitive menu-driven user interface, requiring only
minimal training on the part of the executive. The system is
entirely menu-driven. However, the user must learn two different
methods of accessing data, one for the Briefing Book and one for
the Interactive Review. The user is also required to know
whether the data needed resides on his PC (in the Briefing Book)
or on the mainframe (accessed via the Interactive Review). Data
in the Briefing Book is easily accessed; retrieving data in
interactive sessions with the database is not as simple, although
menu querying is supplied. Executive Edge user interfaces to
IFPS/Plus can access mainframe data via simple menus and fill-in-
the-blank forms. Templates for this user interface are provided
with the system. Built-in options within Executive Edge allow
guided ad-hoc querying of data in the mainframe databases. Pop-
up windows provide options allowing the executive to customize
the display. The options may include graph or report type,
colors, data sources, variance limits, etc. These pop-up windows
are defined by the developers.

Customized menus and reports are available for
each individual user. At the mainframe level, an application
profile is maintained for each user. From this profile, a menu
is generated that determines the applications/data the user can
access. At the PC level, additional menus can be customized
for/by each user using the CL/Vantage Point fill-in-the-blanks
form.

The developer has full control over what the
executive user can see when he presses the HELP key. Help
screens can be designed for each particular user, depending on
his/her level of expertise.




2.3.1.2 Data Manipulation Full system score: 13/15
Partial system with Oracle: 7/15

IFPS/Plus consists of a mainframe analysis system
composed of (1) an application development language for
performing decision support analysis such as modeling,
forecasting, etc; (2) an integrated multidimensional/relational
database called Dimension; and (3) a "filing cabinet" storage
capability for keeping flat file reports, documents, and memos.
Data needed for IFPS calculations is retrieved either directly
from the integrated Dimension database or from flat files in the
filing cabinet.

The IFPS/Plus database, Dimension, has the
capability to store and present textual, numeric, historical and
timeseries information. Ad hoc queries to the database are
supported through the Interactive Review. Ad hoc queries to the
database can be saved, or made a permanent query option by the
user. The multidimensional database is limited to 100,000
records; thus it is not suited for transactional data the way an
Oracle DBMS, for example, might be. However, Dimension has the
ability to summarize data before actually storing it in the
database.

The relational database component of the IFPS/Plus
language can perform ratios, percents and averages and other
management functions, using a SQL-based query language. The
modeling language component provides functions to perform
statistical correlations on database data, including planning,
forecasting, model building, interrogation, ad hoc and multi-
dimensional problem solving. What-if queries, goal seeking
commands, forecasting routines including simple regressions and
multiple linear regressions, Monte Carlo simulations, and multi-
dimensional consolidations are all supported by IFPS/Plus. An
on-line help facility is provided to explain IFPS/Plus commands.

To create new reports for the Briefing Book,
analysts would perform analyses using IFPS, and create reports
based on the results. Alternatively, reports containing selected
data from the database itself would be created. They would then
use Vantage Point's graphic capability to produce a graphics
script, menus and user messages to accompany the report. The
script would also contain an indication of where to receive
updates of the data. The script and data files are saved
separately, so that new data or changes to the script can occur
independently.

Execucom's drill-down capability is provided by
its "EXPLAIN" feature. This AI-based feature gives a verbal
explanation of trends and anomalies, where causes are buried deep
within the supporting detail information. It works by finding
the variables that make up the top 85% of a change, eliminating
searches through detail to find the cause of trends. This is an
especially attractive feature of the Execucom product line.
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2.3.1.2 Data Manipulation (Continued)

If a mainframe which supports only the partial
Executive Edge system is selected, DBMS capability would be
greatly reduced. The limited-capacity systems do not include
"Dimension," the multidimensional/relational database; a
substitute DBMS -- in our scenario, Oracle -~ would be required
to output flat files of data for IFPS to use. Thus when Oracle
(or any other database without a direct pipeline to IFPS) is used
for the relational DBMS instead of Executive Edge's own
"Dimension" database, the ease of modeling capability and data
manipulation is greatly reduced. Data must be output from the
Oracle database into flat file reports which are then read by
IFPS. This has several disadvantages is terms of modifications
to the system and overall design. For example, if new types of
data are required from the Oracle database, a new Oracle flat-
file report must be designed and generated; an IFPS command alone
would not suffice to retrieve the new data. This setup also has
implications for data integrity and consistency. The same data
would be stored at least twice in the mainframe: once in the
Oracle database itself and once in the flat file reports which
are accessible by IFPS. Data updates would take more time and
processes to filter all the way through the system.

The limited system scenario also prevents the user
from the capability of doing interactive queries against the
mainframe database; the executive would be limited to reports
created for him by analysts in advance and shipped to the
mainframe. Executive Edge's "Explain" feature is also not
available with the limited system.

2.3.1.3 Security Full system score: 9/10
Partial system with Oracle: 6/10

At the mainframe level, an application profile is
maintained for each user. From this profile, a menu is generated
that determines the applications/data the user can access. The
application profile for each user could also describe the types
of accounts that the user should see and the level of detail to
access. In addition to being compatible with whatever native
security is installed on the host computer, layers of password
protection can be designed within the ESS system to restrict
access of data. Executive Edge provides the ability to prompt
the executive for a userID and password, based on an initial
entry screen. Additional password protection could also be
provided at the mainframe level if desired. The underlying DSS
engine is also protected by password protection on the databases
and by file encryption.




2.3.1.3 Securijty

Data owners and analysts (within the FAA, Office
of Primary Interest), can maintain responsibility over data in a
variety of ways. For example, they could be involved in the
creation of formats and screens for the Briefing Book. For data
accessed via the Interactive Review of the mainframe database,
data could be held in a central repository on the mainframe which
gives access only when the data owner has released it. Executive
Edge would then attempt to retrieve data from that location.

2.3.1.4 Operations Full system score: 8/10
Partial system with Oracle: 8/10

Because of the PC component of the system, there
is no limit to the number of Briefing Book users to Executive
Edge. Response time for the Briefing Book on the PC will also be
fast. Response time and limits on the number of interactive
users will depend on the size of the mainframe. Only user-
requested data is processed by the mainframe during the
Interactive Review. More data is downloaded to the PC than will
probably be used; however, because this is a batch process which
takes place during off-peak periods, this should not be a
problem. Updates to the database may or may not lock out
interactive mainframe users, depending on which machine and
operating system is being used.

Reports for the Briefing Book are not fully
created until they are requested. Data needed for these reports
is downloaded to the PC, along with scripts needed to access that
data. When the user requests to see a particular screen, only at
that moment is the data fully integrated with the instructions
and a graph or table produced.

2.3.1.5 a Sou nput Full system score: 9/10
Partial system with Oracle: 7/10

Executive Edge can import data from other PC
sources using the ASCII file format. In addition, it can front-
end any mainframe application which can be accessed interactively
via a terminal. Executive Edge acts as a terminal (VT100, IBM
3101, or PC3270) to capture data from the PC screen buffer. This
has the advantage of being able to retrieve any mainframe data
which can be brought to an emulation screen, regardless of its
underlying format. Direct interfaces to IFPS/Plus are available
through its Data Transfer Extension, which is composed of
Dataspan for reading flat files, Sentry for data validation, and
pipelines to the following DBMS systems: FOCUS, SAS, McCormack &
Dodge G/L, DB2, SQL/DS, Rdb, and Lotus 1-2-3. Direct access to
Oracle is not available.




2.3.1.5 Data es ut (Continued)

The multidimensional database and the Executive
Edge Data Transfer Extension are not available on the Data
General. For the limited system option being evaluated, Oracle's
data transfer capabilities are limited to flat file access using
Oracle's Data Loader, which can read flat files and populate the
Oracle database.

2.3.1.6 Data Inteqrity Full system score: 6/10
Partial system with Oracle: 4/10

As with the other EIS systems where the central
database source on the mainframe provides updates to the PC, the
PC is responsible for its own updates which is a weakness
inherent in the PC/mainframe relationship. Executive Edge
provides a DOS-based Periodic Processor program (PERP.COM) which
initiates a CL/Vantage Point script at a selected time. The
developer can create a command-driven script which initiates
information updates as often as hourly without human
intervention. Because data must be kept both in Oracle and in
files accessible by IFPS analysis routines, it will be much more
difficult to guarantee data integrity in the partial-system
configuration.

2.3.1.7 Presentation Full system score: 9/10
Partial system with Oracle: 9/10

Execucom supports mouse, touchscreen, and keyboard
interfaces, as well as a special Execucom infrared remote-control
device.

The following standard color graph formats can be
created with CL/Vantage Point: line graph, bar chart (three
dimensional), area fill, pie chart, table, variance, mixed
bar/line table. In addition, some variations of these allow for
exploded pie slices, bar stacking, data annotation, and others.
Text, graphics and numeric charts can appear on the screen at the
same time. There are no restrictions on the placement of these
elements within the display area. Graphs can be automatically
scaled to fit the data. Reports and graphs can be sent directly
to a printer; alternatively, the SAVE DATA key (F2) saves the
current screen display to a disk. The optional boardroom
graphics module, Impressionist, can work on IBM-compatible PC's
and some mainframes (IBMs TSO and CMS, DEC VAX, and Prime):;
however, this graphics product is not yet integrated with
Executive Edge.
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2.3.1.8 Monjtoring Functions Full system score: 7/10
Partial system with Oracle: 6/10

Using the IFPS command language, a command file
could be built on the mainframe which would provide the
capability for tracking usage by application area and by user.
A command file would also need to be built in Oracle to keep
track of updates which occurred to the Oracle database.

2.3.1.9 Additjional Functions Full system score: 8/10

Partial system with Oracle: 8/10

An electronic mail system is included in Executive
Edge which can be used on a standalone basis or can link to any
electronic mail system which already resides on the mainframe. A
powerful feature of the built-in electronic mail is its ability
to send and receive Executive Edge created reports (text and
graphic). It can also front-end PROFS mail. A menu-driven Dow
Jones template is available. Users can access news retrieval,
stock quotes, and earnings statements. Company comparisons and
trending can also be performed.

Executive Edge can read and write files to the
standard spreadsheet PRN files as well as to a generic ASCII
file.




2.3.2 esign/Deve ment Issues
Full system score: 81/100
Partial system with ORACLE: 49/100

2.3.2.1 System design/build
2.3.2.1.1 Tools or 4GL lanquage for EIS user interface

development
Full system score: 12/15
Partial system with ORACLE: 7/15

Executive Edge offers an object orientated
language to develop menus, graphics and interfaces to existing
systems. The development language can operate in two modes. The
first mode is called "easy" mode which is a menu driven
simplified process. The second mode is called "power" mode which
is direct 4GL language programming. ‘A compiler is provided for
developers to utilize as they become more efficient in writing
Executive Edge code. The interface between the mainframe
software and the end-user is done using CL/Vantage Point.
CL/Vantage Point is a PC-based software tool that can access and
front-end virtually any mainframe or microcomputer. Vantage
Point offers a graphical interface to aid in development of
reports and database queries. Extensive online, context-
sensitive help in all modes of development is provided at both
the PC and the mainframe level. All tools for application
generation are menu-driven. Another feature of Executive Edge is
the "choice" key. The choice key is used in developing a menu or
graph by making available the next logical choice.

Executive Edge also provides a template library
which containing pre~written models which include applications
for building a menu~-driven briefing book, a variance report
application, ad hoc relational database query access, and access
to other external data sources (Dow Jones, etc.), which should
serve as a starting point to build the EIS.

The report generator in ORACLE is not menu-driven,
nor are there any EIS-type report examples provided.

2.3.2.1.2 Database building and manipulation

Full system score: 12/15
Partial system with ORACLE: 5/15

Executive Edge offers a variety of tools to aid in
the building of the IFPS/Plus model. The full system offers a
"multidimensional database" which will interact with the
IFPS/Plus model, making data immediately accessible for
sophisticated analysis (what-ifs, modeling, AI). Tools are
available to load the Dimension database from a variety of
sources with a menu-driven scripting tool. Executive Edge
provides models to help in the loading of the Dimension database,




2.3.2.1.2 ‘Database building and manipulation (Continued)

from which all necessary DBMS functions may be performed. Since
the multidimensional database is used, time-based data may be
incorporated. To load data into the Dimension database from flat
files, Executive Edge has a file reader program called
Dataspan/Sentry. In addition, it may be used to retrieve any
mainframe application which can be accessed interactively via a
terminal.

The use of ORACLE as the DBMS would limit the
system's data storage and retrieval efficiency. ORACLE could
only provide flat file reports which could then be accessed
either by IFPS for modeling or by Vantage Point for direct
inclusion in the Briefing Book. ORACLE would not be able to
utilize all its relational capabilities and would act primarily
as a pass-~through and summarization tool for IFPS. The ORACLE
database would be loaded by the ORACLE data loader. All code
needed for this process would need to be written in the ORACLE
command language. A direct interface between ORACLE and IFPS
does not exist so the use of an intermediate "filing cabinet" of
flat files would be necessary.

2.3.2.1.3 Easy installation of first application
Full system score: 15/20

Partial system with ORACLE: 8/20

Executive Edge provides the basic templates to
accelerate the development of the first prototype. These
templates include templates in CL/Vantage Point, complete
IFPS/Plus applications for producing a menu driven briefing book,
Variance Reporting application, A4 Hoc relational database query,
Dow Jones news retrieval access and basic electronic mail
capabilities.

In the ORACLE option the installation of the first
application will be more difficult. Effective database design
and file management using ORACLE will take significantly more
time than with the full system, since ORACLE lacks Execuconm's
multidimensional reporting and retrieval capabilities. See
section 3.0, "Scope of Development and Schedule," for further
information.




2.3.2.2 Easy installation of enhancements and
odifjcati

2.3.2.2.1 aptability to change
Full system score: 15/20
Partial system with ORACLE: 8/20

Since Executive Edge is an object-orientated
system, end~user PC scripts can be modified independently of the
data. Changes in a data structure in the IFPS multidimensional
model will be directly incorporated into IFPS procedures.

To make modifications to the ORACLE/Execucom
option, changes must occur in three different areas. The ORACLE
database, the ORACLE report writing procedures, and the IFPS file
reader all may need modifications. 1In addition to being prone to
errors, this process will require additional time to provide new
or modified reports.

2.3.2.2.2 Transparency to User
Full system score: 10/10
Partial system with ORACLE: 7/10

Executive Edge provides the developer with tools
to access actual data to test, validation, and verification of
new procedures on the mainframe, but any updates to the PC must
be performed while the system is inactive.

2.3.2.3 Ease of Portability
Full system score: 8/10
Partial system witn ORACLE: 8/10

Executive Edge software is the most portable of
any EIS software. The mainframe EIS is done with a straight copy
done with any media available to the mainframe. The Execucom/
ORACLE option is also very portable, with minimal recoding needed
to move to a new platform.

2.3.2.4 it Vendor Support
Full system score: 9/10
Partial system with ORACLE: 6/10

Execucom offers a very strong customer support
system; each project has a dedicated consultant. They also
provide a customer hotline from 8 am to 8 pm. They provide
extensive training both to the developer and to the end-user.
Three levels of training for developers are offered: basic
fundamentals, intermediate development, and advanced/optimum use
of Executive Edge products.

ORACLE support has been consistently poor.
Courses for developers are available for all levels of
development but none are specific to an EIS need. Documentation
is provided but is generally poor and sometimes incorrect.
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2.3.3 Hardware/Software Issues
Full system score: 68/100

Partial system with ORACLE: 60/100

2.3.3.1 icien (o) oduct operatio
Full system score: 10/15
Partial system with ORACLE: 5/15

The mainframe portion of the full system Execucom
would operate at maximum efficiency because of the direct link
between the multidimensional database and IFPS. In addition, all
queries generated from the Interactive Review portion of Vantage
Point could directly query the database, the IFPS model, or the
filing cabinet. The repetition of report files in the mainframe
and on the PC causes some reduction in efficiency at the PC.

The Execucom/Oracle option would not operate at
nearly the same efficiency. Data stored in the filing cabinet
would also be stored in the ORACLE database. This configuration
would be inefficient and would put a bigger strain on mainframe
storage resources.

2.3.3.2 Application Size limitations
Full system score: 8/10

Partial system with ORACLE: 8/10

The full system option uses a "multidimensional"
database to manage data and provides networking capabilities to
handle as many users as allowed by hardware limitations. The
database works most efficiently with summary-level data; masses
of data found in typical transaction-level systems would be best
summarized before its inclusion.

There is no physical limitation to the ORACLE
option but as application size and concurrent users increase
product efficiency will decrease. ORACLE is more suited to
handling large amounts of data.

2.3.3.3 Utilization of Hardware Resources
2.3.3.3.1 PC Requjrements

Full system score: 8/10
Partial system with ORACLE: 8/10

Executive Edge will operate on a 100% IBM-
compatible PC, with the following additional requirements or
options.

Disk Space 2 Meg bytes

RAM 640K bytes




2.3.3.3.1

Ports

Monitors
mouse

touchscreen

printers

2.3.3.3.2 ainframe Re

Jul

PC Requirements (Continued)

Asynchronous serial
communications port

EGA graphic monitor
supports standard "mouse"

"mouse" compatible
touchscreen

supports an infrared
remote control device.

black and white and color
Quadram

Quadram (QJ9000)

IBM Color Jetprinter

Epson JX-80
EX-1000 with the color
option

Hewlett Packard LaserJet
Plus or lLaserJet series
II

s
Full system score: 12/15

Partial system with ORACLE: 4/15

The full Execucom Executive Edge system can
operate on the following mainframe computers and operating
systems: IBM's TSO and CMS, DEC VAX, Prime, SUN and Apollo

operating environments.
the IBM and DEC environments.

available models

operating system

Complete requirements are supplied for

IBM 370X, 303X, 3090,
43xx, 9370

and compatibles

AMDAHL, CDC OMEGA,
CAMBEX, CITEL, Itel,
MAGNUSON, NAS

DEC VAX 11,/725, 730, 780,
782, 785, 8200, 8300

IBM

MVS/SP, MVS/XA, VM/370,
VM/SP, VM/SP-HPO, VM/XA
Fortran library is
required

DEC VAX

VMS ve -ion 4 or higher
Fortran library is
required




2.3.3.3.2

Mainframe Requirements (Continued)

memory

workspace per user

peripherals

IBM

Initial space to read
tape - 10.4 M bytes

Load Module - 2.7 blocks
DEC VAX

Initial space to read
tape - 10668

Load Module - 3103 pages

IBM

Load Module size - 2.1 M
bytes

DEC VAX

Load Module size - 3103
pages

IBM

9-track tape drive
DEC VAX

TK50 Cartridge tape
9-track tape

Execucom's partial Executive Edge system, with
IFPS only, can be operated on the following mainframes in
addition to those listed above: Burroughs, Honeywell, Sperry,
CDC, Data General, Wang, and Hewlett Packard. Complete
additional requirements are supplied for the Data General and the
Wang, ORACLE is portable to most available platforms.

available models

operating system

memory
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Data General MV 15000
Wang VS Series+

Data General

AOS/VS 1.5 or later
Fortran is required
Fortran 77 Rev 2.0 or
later

Wang

VS 5.3 or later
Fortran is required
Fortran 77 Rev 2.0 or
later

Data General

Initial space to read
tape - 1.19 M bytes
Load Module - 870 bytes
Wwang

Initial space to read
tape - 3.3 M bytes

Load Module - 715 1K
blocks




2.3.3.3.2 Mainframe Requirements (Continued)
working space memory Data General
60K words
Wang
75K words
peripherals Data General
Tape Drive
Wang

all systems must have a
9-track tape drive and at
least 1 megabyte of real
memory

2.3.3.3.3 Wang VS 300
Full system score: 6/10

Partial system with ORACLE: 6/10

Executive Edge should be able to utilize the Wang
VS 300 minicomputer's virtual -~ sk, at least in batch mode.

2.3.3.3.4 Timesharing provided
Full system score: 4/10
Partial system with ORACLE: 4/10

Execucom does not provide its own timesharing
facilities, and does not suggest that timesharing would be a good
option for their product.

2.3.3.4 Networking Capability
Full system score: 5/10
Partial system with ORACLE: 5/10

CL/Vantage Point is able to support a variety of
communication protocols, including direct-connect, dial-up,
synchronous and asynchronous protocols. Vantage Point is not
supported in a Local Area Network configuration.

2.3.3.5 Portability to CORN
Full system score: 15/20
Partial system with ORACLE: 20/20

Executive Edge complete systems are available in
IBM's TSO and CMS, DEC VAX, Prime, SUN and Apollo operating
environments. Additionally, the less-functional option, IFPS
with ORACLE, runs on Burroughs, Honeywell, Sperry, CDC, Data
General, Wang, and Hewlett Packard. ORACLE is portable to a
comparable variety of systems.




2.3.4 Maintenance Issues »
Full system score: 80/100
Partial system w/Oracle: 63/100

2.3.4.1 Ease of Maintenance

2.3.4.1.1 Modifications to System
Full system score: 20/25

Partial system w/Oracle: 16/25

Changes to the structure of the Dimension database
on the mainframe and changes to the IFPS models must be done
separately; changes to one are not automatically incorporated in
the other. Data loading can be streamlined since the Dimension
database has the capability to summarize data before storing it.
The IFPS/Plus application language is used for central
maintenance of ESS menus for analysis, new information and
decision support applications. IFPS ‘can be accessed directly
using a command interpreter or a menu-driven interface can be
used. PC Briefing Book creation and maintenance is object-
oriented: modification of a single graph, menu or script does not
require any other objects to be changed, only the object in
question, which in turn shortens maintenance time. Changes in
data format would require modifications to Briefing Book script
files.

In the limited Execucom configuration, changes to
the Oracle database structure are more difficult to incorporate.
Changes in the database structure would also necessitate changes
in the SQL*Forms flat file output used by IFPS 46s separate
changes in IFPS. The Oracle data loader capability is limited in
comparison with the menu-driven Execucom approach. Modifications
to Oracle data loading procedures are more labor-intensive.
Modifications to the PC portion of the EIS would be the same as
for the full systenm.

2.3.4.1.2 U es
Full system score: 18/20
Partial system w/Oracle: 10/20

Data is loade” from flat files into the Dimension
database using Dataspan and Sentry. This process can be
automated once the data structure of the input files has been
defined.

Data updates to the Oracle/Execucom systenm are
extremely complicated. Not only does the Oracle database itself
need to be updated, but also the output files accessible by IFPS
must be newly generated. This has serious implications for data
integrity and currency, since each additional process is
additionally time-consuming.
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2.3.4.2 Distribution of Data
Full system score: 18/25
Partial system w/Oracle: 18/25

Updates to the PCs are done thru the Filing
Cabinet, used for mainframe communication and mainframe file
storage. The PC retrieves files from the Filing Cabinet and
makes them available for the Briefing Book application. This
process can be time~consuming, depending on the application size,
the number of files, and the communication setup. Further, the
PC is otherwise unusable during the update period; thus, updates
must usually take place during off-peak hours, such as overnight.
Close monitoring of PC-initiated updates is necessary, since
automated processes at the PC can be easily disrupted.

Distribution of data to the PC using the
Oracle/Execucom system would be the same as with the full
Execucom system.

2.3.4.3 Nightly backup and recovery facility
Full system score: 9/10

Partial system w/Oracle: 7/10

System bachup for both Execucom and Oracle are
usually dependent on the operating system backup procedures.
Additional backup procedures can be added to the full Execucom
system but not to the Execucom/Oracle option. Backups to the PCs
must be handled on in individual basis.

2.3.4.5 Automated Configuration Management Tools
Full system score: 15/20

Partial system w/Oracle: 12/20

There is a limited active database-specific data
dictionary within the mainframe component of the Executive Edge.
The "limited active" data dictionary refers to two IFPS/Plus
commands. The first is LISTREL command which gives the user a
list of all available relations. The second is the LISTFLDS
command which gives the user a list of all active fields or
dimensions. Executive Edge does not have an audit trail to check
update receipt.

Oracle has a data dictionary for documentation
purposes only. Changes to the data dictionary are not
automatically reflected in the database, and vice versa.




2.4 EXPRESS/pcEXPRESS

2.4.0 Product Overview

EXPRESS/pcEXPRESS also falls into the mainsteam group
of EIS products in that data is stored and manipulated on a
mainframe computer and then selected pieces are periodically
downloaded to the executive user's P.C. hard disk. However, this
product has some unique features which appears to make it
superior to many of the other similarly structured products.
Rather than downloading finished reports, EXPRESS downloads a
portion of the actual database to a database manager on the PC.
The executive user actually queries the PC database rather than
requesting to see specific, pre-generated reports. Further, if
the query needs data not on the PC, the system can automatically
access the mainframe database for the information, without the
user being aware that this is occuring. These two features
supply added flexibility and simplicity for the user -- strong
points of a mainframe-only system -- without sacrificing the fast
response time which is the inherent advantage of a PC-based
system.

EXPRESS/pcEXPRESS has another advantage over the other
evaluated systems: it is the only product which can work entirely
in a standalone PC or LAN environment and then be moved to a
mainframe computer as the database grows and exceeds the storage
limits of the PC. This flexibility would allow a prototype EIS
to be designed and developed without being affected by delays in
procuring a dedicated mainframe computer or by delays in linking
the mainframe to the Administrative Data Transmission Network
(ADTN) .

The most serious drawback of EXPRESS/pcEXPRESS is in
their user interface and graphical display capabilities. 1In
these areas, it is probably the most primitive of the systems
being evaluated. Future enhancements to the product should
improve these capabilities.

Information Resources, Inc. is a well-established
decision-support and software development firm which has only
recently entered the Executive Information System market. Their
decision support tools are considered to be particularly strong
in the DSS market.
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2.4.1 Functionality and Ease of Use Score: 81/100
2.4.1.1 er-Frie Acces Score: 8/15

Unlike many of the other mainframe/PC products,
EXPRESS/pCEXPRESS does not require the user to know whether his
data is on the mainframe or the PC. When a query is posed, the
system first checks the PC for the data and if it is not found,
automatically goes out to the mainframe to query the database
there. The user need not be aware that this process is taking
lace.

"EasyEXPRESS," an interface provided with
PCEXPRESS, provides a list-driven user interface for the novice
user. An advanced user interface includes menus, forms, windows,
choice lists, and action buttons to deliver a self-explanatory,
easy-to-use system. The system is menu-driven, but has no icons.
Menus can be customized for each user, although the menu-
generation product was not considered very useful by the users
interviewed at Bolling AFB. EasyEXPRESS is not a suitable tool
for EIS executive users; developers would need to design

~additional, simpler user interfaces. On-line help is provided

for the user to guide him through the menus; the help is better
on the PC than on the mainframe. Developers can create
customized on-line help.

New tools being provided by EXPRESS will probably
aid greatly in developing a highly user-friendly interface.
However, there even with these tools it will be difficult to
build an interface as intuitive and graphically attractive as
EASEL and others.

A "slide show" of canned reports can also be
built, although every query could go against the database, either
at the PC or on the mainframe. An EIS "toolkit" is currently
being developed for EIS applications of EXPRESS. This toolkit
will allow limited icons to be built, with some degree of
difficulty. The toolkit also controls colors, box and bar menus,
default graphics, reports, scrolling, paging, zooming, and
changes of orientation, notes, and ad hoc graphics. Some of
these capabilities are not yet part of the toolkit. Ad hoc query
reports can be saved by the user and made part of his menu
structure for future use.

2.4.1.2 Data Manipulation Score: 13/15

EXPRESS can store and present textual, numeric,
historical, and time series data in its database. Like most of
the other EIS products, EXPRESS also touts its multidimensional
relational variables and database, which allow the representation
of many dimensions in a single model, thus allowing multiple
views of the same data, depending on the user's current
interests. cChanges and enhancements to the database are easily
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2.4.1.2 Data Manpipulation (Continued)

added. New fields automatically become part of the active data
dictionary: no dumping and reloading of the database is required.
The DEMS can also perform such analytic functions as aggregations
(averaging, totaling), numeric calculations, (logarithms,
standard deviations), time series (lag, lead, percent
change) , forecasting, financial, and regression. Data from
multiple tables can be compared and correlated. Both system-wide
and individual triggers for performance indicators can be set.
"Classic" EXPRESS has more sophisticated analysis capability than
MDB, the newer and more portable version of the mainframe EXPRESS
software. EXPRESS and pcEXPRESS also have sophisticated decision
support modeling and analysis capabilities.

The user has great flexibility in performing ad
hoc queries to the database. The capability to drill down or
"zoom" (in EXPRESS terms) to greater levels of detail is provided
for each user, the levels of detail varying depending on the pre-
determined needs of each user. The user has the ability to save
data and files in temporary storage locally on his individual
workstation.

2.4.3 Security Score: 9/10

The use of user ID's and password protection is
supported by EXPRESS. Both PC and mainframe EXPRESS have the
ability to restrict access of files, programs and even data down
to the cell level. Each user may have his own customized EIS
system and within that be allowed access to varying levels of
information. Timeouts after a certain amount of non-use can be
set in by the developers.

2.1.4.4 Operations Score: 8/10

400 users could be accommodated by EXPRESS,
although the vendor notes that 20 to 50 simultaneous users
accessing the mainframe is probably the maximum for a
"comfortable" response time. However, EXPRESS points out that
response may vary due to baud rate, size of the database,
database design, CPU processing speed, etc. Information
Resources consultants can suggest design considerations that
maximize response. Graphing functions can take place either at
the PC or at the mainframe, if both EXPRESS and pcEXPRESS have
been purchased.

Users cannot access the database during data
updates, either at the PC or at the mainframe.




2.4.1.5 ta S es/Input Score: 7/10

EXPRESS can accept data from virtually any source,
as long as it is put into a sequentially-delimited file.
pcEXPRESS can import and export 1-2-3, Symphony, DIF or PRN
files. Both PC and Mainframe EXPRESS (Classic and MDB) have an
automated Data Reader that will accept data from any flat file.
"Classic" EXPRESS has a direct interface to SAS, IFPS, and FOCUS
while MDB currently has a direct interface to SAS. Data reader
programs can summarize data from flat files as they are being
read.

2.4.1.6 Data Integrity Score: 8/10

Like all systems with a severable PC/mainframe
link, the currency and integrity of the data is a weak point,
since the mainframe central database ‘can contain information more
current than that on the PC. In most EISs, if a PC misses its
update schedule then data could potentially be inconsistent
across the user community. With pcEXPRESS, automated updates of
the PC database are possible, and can include error checking.
Large databases can be updated overnight and an audit trail
indicating unsuccessful updates can be programmed in.

2.4.1.7 Presentation Score: 8/10

The data can be presented in report, table or
graphical formats, which can be chosen by the users. A mouse
interface is supported but not required. Color graphics support
includes scatter plots, line graphs, stacked and clustered bar
charts, pie charts. The system can work with both printers and
plotters. Automatic scaling based on the data is the default
situation. Text can only be displayed with graphs using the DRAW
command for each particular graph. There is no way to save a
graph to a print file.

2.4.1.8 Monitoring Functions Score: 8/10

PCEXPRESS and the Mainframe EXPRESS EIS can
monitor time and usage by user via an audit trail. Such audit
trails are typically handled by the system Database Administrator
(DBA) who will additionally monitor updates and refreshes to the
database at the mainframe and the PC.

2.4.1.9 Addjtional Functions Score: 6/10

Users can provide a user front-end access to
applications outside of pcEXPRESS such as Dow Jones news
service, E-mail, word processing, etc. No finished user
interfaces are provided, however. pcEXPRESS can import and
export 1-2-3, Symphony, DIF or PRN files. pcEXPRESS does not
support its own word processing or E-mail.




2.4.2 Design/Development Issues Score: 86/100

2.4.2.1 System design/build

2.4.2.1.1 Tools or 4GL lanquage for EIS user interface
development Score: 13/15

System builder tools for application development
include 4GL programming language and interface building tools.
These tools are all menu-driven with online help. One helpful
feature is the recall window which may be used to retrieve, cut
and paste commands of previously written modules. EXPRESS
provides a tool kit of utilities and program templates which
would provide models for all aspects of the EIS. The tool kit
contains models of micro-mainframe scripts, data entry screens,
and sample report generation with both graphic and text.

Among pcEXPRESS tools provided there is a
menu/form generator which makes the creation and changing of
menus/forms a simplified process. The generator consists of a
menu-driven application with context specific help screens.

2.4.2.1.2 Database building and manipulation
Score: 14/15

EXPRESS provides a data retrieval capability which
imports data from nonstandard formats once they have been
converted to sequentially-delimited flat files. 1In the data
retrieval program, EXPRESS takes the data from the transaction
databases and with a menu-driven tool loads it into a worksheet
format. This worksheet format is where all aggregates and
calculations will take place. After the worksheet has calculated
all possible combinations it is given a variable name and then
loaded into the EXPRESS main database. Data may also be read
directly from 1-2-3, Symphony, DIF and PRN standard reports. The
database may be updated though an automated procedure at night or
when appropriate.

The EXPRESS database is a multidimensional and
relational model with a maximum of 6% dimensions. The
multidimensional aspect of the database is helpful in accessing
the data for modeling and advanced analysis procedures. The
relational features are used for queries for standard analysis of
data. One feature that makes the EXPRESS database simple to
modify is the flexibility of changing field definitions and
adding fields.

2.4.2.1.3 Easy installation of first applicatjon

Score: 15/20
With the use of IRI's consulting services and the

predefined scripts provided, building an initial prototype
typically takes one to three months.
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2.4.2.2 Easy installation of enhancements and
modificatjons
2.4.2.2.1 Adaptability to change Score: 19/20

Since EXPRESS uses their data dictionary to
manage the multidimensional relational DBMS, developers can
change any decision structure or data structure without dumping
or reloading the database. Any new data added to the database
will be made available with the execution of the automatic
refresh process. Because no static screens of information are
prepared for the executive user, once the database has been
reformatted, the new data is available for executive use without
further development effort on the part of the system
administrator.

2.4.2.2.2 Transvarency to User - Score: 9/10

An advantage to EXPRESS is that it provides the
facility for testing and debugging a new module. It will be
transparent to the user until fully developed and implemented.

2.4.2.3 Portability Score: 8/10

The system is ported between available platforms
with a straight copy onto magnetic media available at the
mainframe. However, the communications application portions may
have to be modified to handle the changed platform.

2.4.2.4 Quality of Vendor Support Score: 8/10

IRI provides training in all aspect of the EIS for
end-users and developers at one of 20 offices worldwide.
Documentation is good and includes a specific manual for all
aspeccs of development with a quick reference booklet. EXPRESS
also provides computer-aided training modules. IRI has a
consulting group available for any level of technical
consulting, implementation and development of systems. EXPRESS
also provides a hotline and an extended support agreement for new
releases and extended hotline assistance. 1In addition, there is
a growing group of private consultants who can provide support to
EXPRESS installations at more competitive rates.




2.4.3 Hardware/Software Issues Score: 80/100
2.4.3.1 Efficiency of product operation Score: 14/15

EXPRESS is a mainframe/PC~based system which first
queries its own database stored on its hard drive. If the
information is not located on the PC, the system can be
programmed to automatically log into the mainframe and download
additional information. This process makes product efficiency
dependent only on telecommunications limitations, and the size of
the database stored on the PC. The increased flexibility of
executive user access to an actual database of information rather
than only to predeveloped reports is unique among the products
evaluated and therefore makes it an attractive product line.

2.4.3.2 Application sjze limitations Score: 10/10

One of the advantages of EXPRESS is the unlimited
restrictions to the size of the multidimensional database tables.
The amount of simul*aneous muinframe use will be dependent on
hardware limitations.

2.4.3.3 Use of Hardware Resources
2.4.3.3.1 PC Requirements Score: 8/10

A 100% IBM-compatible machine running DOS version
3.0 or higher is required for the PC workstation. In addition,
PCEXPRESS has the following requirements or options:

Disk space 2-4 MB

RAM 640 K RAM
EXPRESS will take
advantage of up to 2
MEG extended RAM.

Ports asynchronous
Monitors EGA monitor or VGA
monitor with cards
mouse Standard "mouse"
keyboard standard
printers Epson; IBM graphics
printers
IBM color graphics
printer

Okidata, Toshiba,
Hewlett-Packard
models.




2.4.3.3.2 Mainframe Requirements Score: 10/15

EXPRESS can operate within IBM, DEC, Prime and
Hewlett-Packard environments. Specific requirements are as
follows:

available models IBM
Prime
Hewlett Packard
DEC Vax

operating system required IBM - MV, MVsS
Prime - Primos
Hewlett Packard -
MPE/XL
DEC Vax - VMS

memory IBM: for a very
large system and 20
- 30 simultaneous
users, 8 Meg memory
is needed. For 40 -
70 simultaneous
users, 16 meqg is
needed.

2.4.3.3.3 Wang VS 300 Score: 7/10

EXPRESS and pcEXPRESS can be supported using the
Wang VS 300 minicomputer's virtual disk capabilities, although
interactive connection between the user and the mainframe is not
possible via the Wang virtual disk because of Wang's proprietary
communications protocols.

2.4.3.3.4 Timesharing Provided Score: 10/10

Information Resources was originally a timesharing
vendor and can provide timesharing facilities with their product
if necessary.

2.4.3.4 Networking Capability Score: 8/10

EXPRESS is a mainframe-driven system and will
support a cluster of several PC's or mainframes acting as a
single place where data resides. EXPRESS supports a fully
configurable synchronous (3270) and asynchronous- communication
protocol, as well as several local area networks.

2.4.3.5 Portability to CORN Score: 13/20

EXPRESS supports IBM mainframes running VM or MVS,
Digital minicomputers running VMS, Prime minicomputers running
PRIMOS and Hewlett Packard minicomputers running MPE/XL, making
it more portable than the many of the other EIS products.
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2.4.4 Maintenance Issues Score: 90/100
2.4.4.1 Ease of Maintenance
2.4.4.1.1 Modifications to System Score: 24/25

Modifications to EXPRESS's database are
accomplished with the EXPRESS active data dictionary. As changes
to any object in the dictionary are made, or as new objects are
added, the integrity of existing objects remains intact.

Because the dictionary remains active, enhancements and
modifications to existing applications are facilitated. As
changes to one object are made, those changes are cascaded to all
related objects. The active data base dictionary plays a major
role in supporting the prototyping development methodology.
Developers are able to quickly iterate application designs;
adding, modifying, and deleting objects in the database without
impacting working portions of an application.

2.4.4.1.2 Updates Score: 18/20

Updates to mainframe EXPRESS are done by
extracting files from the NTS databases and loading the data into
the EXPRESS database, using the EXPRESS Data Reader. The
mainframe EXPRESS database can be refreshed as often as necessary
through automated updates that do not necessarily require human
intervention. The Data Reader does contain an error checking
device for updates. For large databases, the updates are
normally done overnight.

2.4.4.2 Distribution of Data Score: 21/2%

Data is distributed to PC users in two ways.
First, a subset of the mainframe database is downloaded
automatically to the PC DBMS which is part of pcEXPRESS, using
the IMPORT and EXPORT commands. When a user performs a query,
pcEXPRESS looks first in its own database for information. If
the data is not on the PC, pcEXPRESS queries the mainframe
database automatically, using EXPRESS-Mate, an active data link
to mainframe EXPRESS. Time to download the entire database to
the PC could be a problem, but this process would usually occur
at night. If the EIS is designed such that the content of the PC
database is specific to each user or each group of users, data
distribution becomes more efficient.

2.4.4.3 Night backup and covery facilit
Score: 8/10

In addition to the standard backup procedures of
the mainframe operating system, EXPRESS has a backup and recovery
facility that is an automated procedure.




2.4.4.5 Automated Configuration Management Tools

Score: 19/20

EXPRESS has an extensive list of automated
configuration management tools and database administration
features such as:

o An active data dictionary
o On~-line and printed documentation
o Error trapping

Auditing of EIS usage is handled at the PC. Data
updates and refreshes are done at the mainframe, and can be
monitored by the system-wide database administrator.




2.5 Stratagem/Tellagraf/CADET and Stratagem/EASEL

Because Computer Associates (CA) does not market a
front-end EIS user interface which is integrated with its
mainframe EIS products, two different Computer Associates'
product options are being considered for the FAA EIS which
utilize third party front-end software. The first option uses
CA's products Stratagem and Tellagraf together with an Arthur
Young/Southern Electric Company product called CADET, while the
second option uses Stratagem along with EASEL, a product from
Interactive Images. In the first option Stratagem would perform
the database and analysis functions and create menus for analyst-
users, while CA-Tellagraf on the mainframe would produce graphic
output which would be delivered to the PC by CADET. The second
option uses Stratagem to perform database and analysis functions,
while EASEL handles all menuing and graphing functions. Each
option has advantages: the use of Tellagraf for graphics takes
advantage of the integrated interface between Stratagem and
Tellagraf, while the use of EASEL eliminates the need for
separate interfaces for executive and analyst users and reduces
the computing load on the mainframe since graphics are produced
at the PC. See Diagram 2-5a and 2-5b.

2.5.0 Product Overview

Computer Associates (CA) sells a range of integrated
business application tools which allow EIS developers to pick and
choose which pieces are best suited for a particular application.
Most of these tools are mainframe based. The two CA tools best
suited for an EIS application are CA-Stratagem, a
multidimensional data storage system with sophisticated modeling
capabilities, and CA-Tellagraf, a powerful and flexible mainframe
graphing tool. Computer Associates does not make or market a PC
front-end executive user interface product. Thus, developers of
the FAA EXIS would have to find or build a compatible front-end
user interface which can be integrated with these CA products if
selected.

Stratagem has been on the market since 1982 when it was
marketed by ISSCO, whom Computer Associates since bought out.
Stratagem has multidimensional data management capabilities,
financial and statistical modeling and trending analysis
capability, a custom report generator, limited build-in graphics
capability and a transparent interface to CA-Tellagraf and other
CA products. It is somewhat of a concern that there are numerous
graphics products available from Computer Associates for use with
Tellagraf =-- Cuechart, Tellagraf Menus, Data Connection,
Superchart, SuperImage and IVISS Manager -- each with slightly
different capabilities. Any new graphical requirement may
necessitate buying more graphics software.




2.5.0 Product Qverview (Continued)

Interactive Image's product, EASEL, is an extremely
flexible PC front-end user interface whose strength lies both in
its adaptability and in its graphical and iconic display
capability. It provides a visually attractive front-end which
sends masked keystrokes (like a macro) to any back-end system.
It receives a textual response and displays it as directed by
previously programmed commands. It also works as a graphics
tool, producing graphic output in accordance with received data.
As a tool, it is remarkably easy to program, having code-
producing tools and access to the actual 4th generation language
which is produced. EASEL has been on the market since 1983.

The Southern Electric Company's product, CADET, works
as a PC menuing and delivery system. Graphs created by another
product, such as Tellagraf, can be captured on a PC screen and
saved for delivery to PCs connected via a local area network.
CADET requires some machine, usually an IBM PC or compatible, to
act as a file server for machines linked within any NET BIOS
compatible network. CADET cannot produce graphs itself, nor does
it allow dynamic drill-down capability or interactive
communication with the mainframe. CADET has been marketed for
two years as an EIS front-end delivery tool, with approximately
twenty-one corporate customers.
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2.5.1 Functionality and Ease of Use
Stratagem/Tellagraf/CADET Score: 67/100

Stratagem/EASEL Score: 75/100

2.5.1.1 User-Friendly Access
Stratagem/Tellagraf/CADET Score: 8/15

Stratagem/EASEL Score: 13/15

Building user-friendly access to the system would
require more initial and ongoing development effort than the
other EIS systems being evaluated. Like the other products,
extensive training in the system's 4th generation language is
required in order to address queries directly to the mainframe
database; unlike the others, no user-friendly menuing interface
is provided with the system. Although Stratagem does come with a
full-screen on~line help and tutorial for users (probably
development users), this is of little help to executive and non-
computer programming analyst users. Rather, system developers
would be required to build a menu-structured user interface for
both analyst and executive users. 1In the Stratagem/EASEL
implementation, the menuing capability would be built with EASEL.
In the Stratagem/Tellagraf/CADET implementation, menu interface
capability for analyst-users would be built using the Stratagem
and Tellagraf 4th generation language. For executive users
accessing data through CADET, ad hoc and drill-down queries on
the mainframe data would be impossible. They would be limited to
a set of pre-developed screens, accessible through menus.

It is difficult to evaluate the user-friendliness
of the system, since this would depend on the programming done by
the development team. Depending on the intuitiveness of the
menus designed by the developers, executive users and their
analysts would probably require some amount of training in the
system, especially during the early prototype stages before menus
could be prepared. (This lack of intuitiveness for non-computer
users could also slow down the addition of new EIS application
areas.) The Stratagem/EASEL implementation would have a clear
advantage here, due to EASEL's easy-to-design user-friendly
iconic (pictures) interface and its business graphics capability.
Executive users in either the CADET or the EASEL implementation
could have customized menus. Analyst users could not use CADET
(since it prevents on-line communication with the mainframe
database); due to the programming effort involved in customizing
menus, analysts would probably all have the same menu, at least
initially.

Stratagem and Tellagraf's strength is in its
production of standardized reports: once generated these could
continue to be produced automatically.




2.5.1.2 Data Manipulation
Stratagem/Tellagraf/CADET Score: 12/15

Stratagem/EASEL Score: 13/15

Stratagem's "multidimensional" data management
structure is created by using arrays with an unlimited number of
positions. Stratagem does not have automatic data summarization
"staging area"” and loading capability like Execucom, Comshare,
and EXPRESS. Instead, non-summarized data must be loaded into
the database and then summarized when it is needed.

Stratagem can store and present textual, numeric,
historical and timeseries information and perform mathematical
calculations (such as ratios, percents, averages) and
aggregations of data and to sort and store the results. It
allows ad hoc queries of the database and can save these queries
in a report file for automatic re-generation. Given a
sufficiently user-friendly front end interface, the executive
user could perform these queries. Data from multiple arrays can
be compared and correlated. Drill-down capability from higher to
lower levels of information is not present as such; however, it
can be programmed in. Like the other multidimensional database
products, the same data can be presented in multiple "views." 1In
addition to simple database aggregations, Stratagem's more
sophisticated modeling and analysis tools contain built-in
financial and statistical functions and allow what-if, trending,
goal-seeking and Monte Carlo analyses. A system-wide exception
report can be programmed; however, menus must be built to allow
the user to set his own goals and objectives against performance.

EASEL comes with "Manager's Portfolio," which
includes EASELView, a module containing libraries of routines
with capabilities for drill-down, exception reporting, scrolling
and a commentary attachment. Manager's Portfolio also includes
EASEL OrgChart, StockWatch (an interface to Dow Jones News
Service), and EASEL SpreadSheet Access, which provides an
interface to Lotus 1-2-3. EASEL's drill down capability could
provide a user friendly front end which masks commands sent
either to the PC or to the mainframe for drill-down information.

2.5.1.3 Security
Stratagem/Tellagraf/CADET Score: 7/10

Stratagem/EASEL Score: 7/10

In addition to ID and password protection
security, users can be restricted to pieces of data. Up to 16
classes of users for each application can be identified, allowing
different levels of access for each. There is also read and
write security to differentiate between analyst users (with
limited read and write privileges) and executive users (with read
privileges only).




2.5.1.4 QOperations
Stratagem/Tellagraf/CADET Score: 4/10

Stratagem/EASEL Score: 8/10

The use of Tellagraf for graphic production does
not seem to be an optimal use of resources. Tellagraf does its
graphic production on the mainframe, in contrast with the other
EIS vendors who produce their graphs cheaper and faster on the
PC. Downloading graphics files also takes more transmission
time, a significant factor when the large number of potential
graphs is considered. 1In addition, transmission of graphical
characters often requires special communications resources.
Because of this intensive drain on mainframe and communications
resources, Tellagraf graphs are usually produced in batch mode
and shipped down to PC's during off-peak hours. The drawback to
this solution is that graphs must be created in advance and
cannot be created by the user on the fly at his PC. Computer
Associates counters that Tellagraf is much more flexible than a
PC product, giving as an example the capability of putting
numbers on the tops of bars. They also cite the increased
resolution which allows at least 50 graphs per page. However,
they concede that there are many functions which PC products can
do which a mainframe product like Tellagraf cannot, such as
rotate a diagram on the screen. They usually suggest that
Tellagraf be sold in conjunction with a PC-based product, such as
their Superimage.

In addition to these issues associated with

Tellagraf, the use of CADET for capturing the graphs for the PC
requires that each and every graph and report created by the EIS
be downloaded to the PC, displayed at the PC, and then captured
by CADET and stored. In addition to the time involved,
especially when frequent updates are possible, the robustness of
PC-controlled batch jobs is highly questionable. This is a
serious drawback with the Stratagem/Tellagraf/CADET application.

CADET guarantees a user response time of 3 seconds
or less, as long as a separate PC or a partitioned virtual disk
is used as the file server. EASEL can perform multitasking under
DOS, allowing simultaneous receipt of mainframe data and
performance of PC tasks. Both PC products have no restrictions
on the numker of users who can be serviced, either in terms of
physical location or response time. Local storage of data is
possible with both products.




2.5.1.5 Data Sources/Input
Stratagem/Tellagraf/CADET Score: 3/10
Stratagem/EASEL Score: 3/10

Stratagem is clearly the weakest of all the
evaluated products in the area of loading the database with input
from the transactional systems. Its automatic sequential-
delimited file reader (called "File Read") only works with files
of only up to 500 records. For larger files, a parsing routine
must be written in a 3rd generation language such as C, COBOL,
PL/I, or Assembler, and fed to Stratagem's "Host Language

Interface." Stratagem can directly access data files in DB2
only.
2.5.1.6 Data Integrity

Stratagem/Tellagraf/CADET Score: 9/10
-Stratagem/EASEL Score: 8/10

A single database with multiple views avoids
duplication of data. Stratagem's lack of a front-end delivery
system means that any update issues must be addressed during
development and design of the delivery vehicle. CADET has a
program which automatically checks when the master PC containing
the data files was updated; one could be built using EASEL. 1In
addition, because only the master PC receives data updates when
using CADET (individual user PCs request data interactively from
the master PC), there is much less risk of data inconsistency
among users than with systems where each individual user PC must
be updated. EASEL can be installed either in a LAN configuration
or on individual PCs. Analysts and data owners in either of the
two evaluated options would be given direct access to the
mainframe data manipulation capabilities in order to prepare
reports and verify data.

2.5.1.7 Presentation
Stratagem/Tellagraf/CADET Score: 8/10
Stratagem/EASEL Score: 8/10

Because Stratagem and Tellagraf are mainframe
products only, they do not utilize a touchscreen or a mouse.
EASEL can take advantage of a mouse or a touchscreen or the
keyboard interchangeably. CADET can work with a mouse.

Tellagraf can produce color two-dimensional
charts of the standard variety: pie, exploded pie, bar, stacked
bar, and line charts. The color palette is extremely varied,
offering up to 1,400 colors. Charts and graphs can be
automatically scaled and reformatted. Graph and text can be
displayed simultaneously on the same screen, and color flags can
be used to indicate problems. Graphs can be printed to almost
any printer as well as to files which can be spooled to printers.
From CADET, almost any printer is supported, but no plotters.




2.5.1.7 Presentation (Continued)

Business Graphics is an EASEL module which allows
input data to be converted into ten kinds of graphs: standard
line graph, surface line graph, high-low-close graph, pie graph,
standard bar graph, 3-D bar graph, overlapping bar graph, 3-D
overlapping bar graph, stacked bar graph, and 3-D stacked bar
graph. The following can also be optionally specified: labels
for the graph, axes, legend, ticks, and pie wedges, automatic or
manual axis boundaries, number of ticks on the Y axis, colors
used for titles, plotted data, and pie wedges, footnotes, axis
grid lines, fonts and colors for titles, labels, footnote, and
legend.

2.5.1.8 Monitoring Functions
Stratagem/Tellagraf/CADET Score: 9/10

Stratagem/EASEL Score: 8/10

Because Stratagem lacks the front-end delivery
capability, it cannot monitor the actual usage of each EIS
application. CADET does produce reports that show the number of
times each report is viewed and by whom. Statistics are also
available on the number of accesses by day and by hour. EASEL
could be programmed to perform this function, utilizing either PC
capabilities or built-in mainframe file control capabilities.

2.5.1.9 Additional Functions
Stratagem/Tellagraf/CADET Score: 7/10
Stratagem/EASEL Score: 7/10

Computer Associates has no E-Mail product which is
compatible with Stratagem and Tellagraf, nor do they have the
capability to front-end other E-mail products. EASEL can front-
end other products such as PROFS 2.0, but does not have its own
database. EASEL also supports the importing and exporting of
ASCII-format files from DOS or any other source, such as a remote
database. EASEL does come with a built~in capacity to access the
Dow Jones news and stock service. CADET does not have its own
mail system, nor does it have the capability to front-end another
one. CADET can import reports from any other other PC program,
due to its screen capture capability. It can provide a menu
choice to other computer applications such as LOTUS 1-2-3, Dow
Jones News Retrieval, and office automation systems. Computer
Associates does market a product called Microgem, which allows
data to be imported and exported from Stratagem into Lotus 1-2-3
and Supercalc.




2.5.2 Design/Development Issues
Stratagem/Tellagraf/CADET Score: 66/100

Stratagem/EASEL Score: 68/100

2.5.2.1 System design/build
2.5.2.1.1 Tools or 4GL language for EIS user interface

development
Stratagem/Tellagraf/CADET Score: 9/15

Stratagem/EASEL Score: 10/15

On the mainframe, report generation from data in
the multidimensional database can be done in the Stratagem
command language or with menu-driven tools that are provided,
depending on the user's expertise. All modes of development make
use of context sensitive help. Stratagem provides a toggle
switch between modes of development. If Tellagraf is used for
graphic presentation, limited mainframe menuing capability as
well as interaction with the command interpreter is possible.

The flexibility of the Tellagraf graphic engine allows it to meet
many application requirements and to mold graphics to meet the
requests of management. The Tellagraf system stands apart from
all others in the extensiveness of features it makes available,
from the simplest to the most sophisticated output. Tellagraf
offers an English-like command mode for the more experienced user
and basic commands with built in defaults for the new user.
Prewritten modules are available with Tellagraf as a separate
product called CA-CUECHART. CA-CUECHART uses a library of
boardroom quality predesigned charts. The language used to call
these charts is English-like and very easy to use. Tellagraf is
completely integrated with Stratagem, and can retrieve data from
a Stratagem database directly.

CADET is used as a delivery tool to the end-users
(executives) at the PC. After logging into the mainframe
database and using the commands to create the graph and the
textual report, these screens are captured in CADET. After being
captured in CADET, they may be organized via CADET commands into
a menu structure and made available to the executive. The CADET
commands are very easy to learn and can be executed interactively
or in the batch mode.

EASEL software comes in three parts, EASEL
development software, EASEL Layout, and business graphics. EASEL
development software is the engine behind all graphics and
interfaces created. EASEL provides the developer with the 4GL
code to write interfaces. EASEL layout is a tool to help in the
quick and easy creation or modification of graphical objects on
the PC screen.




2.5.2.1.1 Tools or 4G anquage for EIS user jinterface
development (Continued)

Developers can select from EASEL Layout's built-in
library of patterns and shapes or can quickly create their own
customized shapes, such as logos, with interactive ease. Once a
screen is created with EASEL layout it automatically generates
the EASEL code to describe that screen. EASEL Business Graphics
saves development time by allowing developers to gquickly convert
tables of number into many kinds of full color business graphs.
The business graph utility is very helpful in the creation of the
graph. It uses the windowing capability to view the data and
create the graph on the same screen. This is an extremely
helpful feature in first-time creation of graphics.

2.5.2.1.2 Database building and manipulation
Stratagem/Tellagraf/CADET Score: 12/15

Stratagem/EASEL Score: 12/15

For data extraction and loading of the database
Stratagem uses a file read command for a variety of external
files into the Stratagem database. However, the file read
command is good for small amounts of data (500 - 600 records).
For loading large files Stratagem provides an interface to 3GL
languages (COBOL, FORTRAN, etc) which force the developers to
write extraction code in one of these languages before being
accessible by Stratagem.

The flexibility and ease of database manipulation
is one of the strongest features of Stratagem. Stratagem stores
all data in arrays, a collection of individual labelled storage
cells. These are easy to create and maintain and make all
database queries more efficient. Stratagem is not only a
database, but a tool for advanced analysis. This is done using
some of the same utilities and commands for database creation and
makes use of all benefits available. These tools are used to
perform all DBMS functions (aggregations, calculations including
ratios, percentages, averages, and statistical correlations).
These tools are natural-language driven but can be built to work
with limited menuing capability.

2.5.2.1.3 Time to install first application

Stratagem/Tellagraf/CADET Score: 10/20
Stratagem/EASEL Score: 12/20

In both situations the piecing together of two
separate software packages could slow installation of the first
application. 1In addition, no EIS models or templates are
provided with Stratagem; EASEL does provide an EIS toolkit with
templates. See Section 3.0 "Scope of Development and Schedule,"
for more information in this area.




2.5.2.2 Easy installation of enhancements and
modifications

2.5.2.2.1 Adaptabijlity to change
Stratagem/Tellagraf/CADET Score: 10/20

Stratagem/EASEL Score: 10/20

One of the advantages of the Stratagem database is
the ease in changing the data structure. Changes, additions,
deletions of field, record, and file definitions can all be
handled by the data dictionary. Since Stratagem uses defined
arrays for data storage, modifications to data structures are
much simpler than with a true relational database.

Changes to the format of reports delivered to the
users must be done at the mainframe in the Stratagem/Tellagraf/
CADET scenario, a process almost guaranteed to be more cumbersome
than format changes done at the PC, as in the Stratagem/EASEL
scenario. Changes to the menu structures in CADET are relatively
straightforward.

EASEL is a non-procedural, event-driven languge.
The language consists of program blocks and statements which send
messages to each other. This configuration makes incorporating
changes simplified. All attributes of icons and windows can be
changed by using action statements. Changes may be incorportated
in real time, since they are embedded in action statements.

As with all EIS systems which rely on a static set
of reports as their main method of information delivery, this
this configuration requires too much human intervention into
information presentation to become a truly dynamic source of
executive information.

2.5.2.2.2 nspa to Use
Stratagem/Tellagraf/CADET Score: 8/10
Stratagem/EASEL Score: 8/10

A developer workspace within Stratagem is defined
by the system administrator which would allow all modifications
to be validated, verified and then implemented to the system
without interfering with the user community. CADET and EASEL
have similar capabilities.




2.5.2.3 Ease of Portability
Stratagem/Tellagraf/CADET Score: 10/10

Stratagem/EASEL Score: 9/10

CADET can operate in a DOS format, DEC VAX, or the
VM/CMS operating system, set up in a network with a file server.
This configuration is portable to many platforms. Tellagraf is
one of the oldest mainframe graphics tool available and is able
to run in the most of the platforms available; no recoding is
required. EASEL is a PC-based system and is portable in the IBM
100% compatible mode; some Wang-specific commands might have to
be recoded during a port to another systenm,

Stratagem runs in the IBM MVS/XA VM, DEC Vax VMS,
and the Prime Primos. Stratagum has developed a routine to
transfer between IBM and DEC Vax platforms called Deckdump. With
execution of this routine the application will be dumped to tape
and ready for transfer to other platform.

2.5.2.4 Quality of Vendor Support
Stratagem/Tellagraf/CADET Score: 7/10

Stratagem/EASEL Score: 7/10

Computer Associates provides documentation,
training (3-day course for developers for each segment), and
customized application cupport. CA also provides a 24 hour
hotline for developers. Because of the company's size and its
decision not to assign a single consultant to an individual
project, vendor support may not be of as high a quality as with
smaller firms.

Interactive Images offers a 4-day class for
training of the use of EASEL. EASEL offers consulting for during
the three to ten days after purchase to help with initial
installation. Southern Electric provides 3 days of consulting
and training with the initial installation of CADET. Additional
on-site training is available for a fee. Southern Electric also
provides an 8 a.m. to 5 p.m. support hotline. A specific analyst
assigned to each application.




2.5.3 Hardware/Software Issues
Stratagem/Tellagraf/CADET Score: 69/100

Stratagem/EASEL Score: 67/100

2.5.3.1 Efficiency of product operation
Stratagem/Tellagraf/CADET Score: 8/15

Stratagem/EASEL Score: 9/15

Stratagem's use of arrays and linked lists for
data storage is more efficient than a relational database would
be. However, using CADET to capture Tellagraf's graphic output
to the PC would require that each graph be downloaded to the PC,
displayed briefly, and then captured to the CADET-format file.
When doing a large group of updated reports, this could be both
time-consuming and risky, given the chance of interruption at the
PC. Graphic transmission would consume more transmission time
than systems requiring only data transmission.

2.5.3.2 Application size limitations
Stratagem/Tellagraf/CADET Score: 10/10

Stratagem/EASEL' Score: 10/10

Stratagem's use of array technology for data
storage set no limitations on size of application. The use of an
array header to describe the information held in the array makes
the queries and database manipulation efficient. The PC-based
products CADET and EASEL are limited to the size of hard disk
storage on the PC.

2.5.3.3 ili ion Hardware Resources
2.5.3.3.1 PC Requirements

Stratagem/Tellagraf/CADET Score: 8/10
Stratagem/EASEL Score: 6/10

CADET is the use the PC for the delivery of
information and runs on the IBM 100% compatible machines. It has
the following additional requirements or options:

Disk Space minimum 360K
RAM 640K

are moving towards
use of extended

memory
Ports communciations port
Monitors recommended EGA for

high resolution of

graphics
touchscreen not supported




2.5.3.3.1 PC Requirements (Continued)

mouse standard "IBM
compatible" mouse

printers supports screen
prints from PC
with the
intervention of 3rd
party vendors

plotters same as printers

communications software DDCP Dos to Dos
Commmunications
Program
DCA fastlink
Trailblazer
Any Net Bios network

modem packet switching
high speed modem

EASEL is a PC-based delivery tool and graphic tool
which runs on the IBM 100% compatible machines. It has the
following additional requirements or options:

Disk Space 10 Meg

RAM 512 KB

Monitors EGA monitor and
board

mouse supports standard
"mouse"

touchscreen "mouse" compatible
touchscreen

printers Andex, DataProducts,

Diablo, Epson,
Gemini, Hermes,
Hewlett-~Packard,
IBM, Mannesman,
Okidata, Toshiba,
and Quadram

plotters All Hewlett-Packard
models




2.5.3.3.1 PC Requirements (Continued)

communications software

2.5.3.3.2 Mainframe Requirements

Asynchronous
communications
board, DCA's IRMA
board or IBM's
3278/79 Emujlation
Adaptor (required
for 3270/EASEL)

Stratagem/Tellagraf/CADET Score: 11/15
Stratagem/EASEL Score: 11/15

Stratagem is a mainframe based application which
runs on the IBM, DEC Vax, and the Prime platforms. It has the

following additional hardware requirements:

available models

operating system required

memory

peripherals

IBM
DEC Vax
Prime

IBM MVS/XA; MVS/TSO;
M

DEC VAX VMS

Prime Primos

IBM MVS/XA, VM
to load the
application 3 Meg
to run developer
applications/ad-
vanced users 4 Meg
DEC Vax VMS

1.5 Meg to load
system

Prime Primos

3 Meg to load
machine

WS quota 512K

Tape drive
TP monitor




2.5.3.3.2 Mainframe Requjrements (Continued)

CA-Tellagraf is a mainframe-based application,
which operates on a wide variety of mainframes. A complete list

was not available from Computer Associates.

The following is a

list of the additional requirements necessary for running

Tellagraf on an IBM or a DEC VAX.

available models

operating system required

memory/installation

2=75

1BM/CMS
IBM/MVS
VAX/VMS

IBM/CMS

VM/SP or VM/XA SP

VS FORTRAN ver 1
release 4 or higher
compiler and library
GDDM 1.4.0 or higher
IBM/MVS

MVS/SP or MVS/XA SP
VS FORTRAN ver 1
release 4 or higher
compilier and
library

GDDM 1.4.0 or higher
VAX/VMS

VMS 4.2 or higher
FORTRAN 4.4 or
higher FORTRAN
Runtime library

IBM/CMS
May be installed as
discontiguous saved
segment (DCSS) for
more efficient use
IBM/MVS

installed in overlay
structures
Compiling with Vs
FORTRAN 1.4.0
optimization level 3
Compiling with the
VS FORTRAN 1.4.0
reentreancy option
VAX/VMS

installed as a VAX
shareable image




2.5.3.3.3 Wang VS 300
Stratagem/Tellagraf/CADET Score: 9/10

Stratagem/EASEL Score: 9/10

Both Stratagem configurations appear to be fully
supportable using the Wang VS 300 minicomputer virtual disk.

2.5.3.3.4 Timesharing Provided
Stratagem/Tellagraf/CADET Score: 2/10

Stratagem/EASEL Score: 1/10

Computer Associates does not provide timesharing
facilities, nor were they able to provide a list of timesharing
vendors who had already installed Stratagem. Tellagraf is
provided by many popular timesharing vendors.

2.5.3.4 Networking Capability"
Stratagem/Tellagraf/CADET Score: 8/10

Stratagem/EASEL Score: 8/10

CADET is designed to be used in a local area
network configuration; several popular LANS including Novell are
supported. The EASEL/Stratagem system uses the EASEL software to
front-end the Stratagem database; EASEL supports most popular
protocols.

2.5.3.5 Portability to CORN
Stratagem/Tellagraf/CADET Score: 13/20

Stratagem/EASEL Score: 13/20

Because both configurations use Stratagem for the
DBMS, portability is directly dependent on platforms available to
Stratagem. Stratagem is portable between the IBM VM and MVS, DEC
Vax VMS, and the Prime Primos platforms.
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2.5.4 Maintenance Issues
Stratagem/Tellagraf/CADET Score: 73/100

Stratagem/EASEL Score: 79/100

2.5.4.1 Ease of Maintenance
2.5.4.1.1 Modifjcations to System

Stratagem/Tellagraf/CADET Score: 19/25
Stratagem/EASEL Score: 20/25

CA-Stratagem uses arrays for its multidimensional
data storage facility rather than the traditional tables of a
relational database. The data is tracked by a very active data
dictionary. Modifications to the data dictionary are directly
reflected in the array structure of the data storage. New data
structures are easily added to the system: if the data dictionary
has been set to "active" mode, changes made in the data
structures are only incorporated when they become part of the
data dictionary. In general, Stratagem provides great
flexibility in setting up the arrays. There are no restrictions
on the structure or shape of the array, on the number of
dimensions the array may have, or on the chioce of positions the
developer may want to include along each dimension. Although the
array data storage structure is easily modified, the data input
facility is not. Changes to the input data file format are not
handled within the Stratagem 4GL environment, but instead require
changes to the 3GL code which was necessary to read in the data
initially.

In the Stratagem/Tellagraf/CADET configuration,
all report generation is done at the mainframe using either
Stratagem or Tellagraf or a combination of the two. Their
command files written for report generation must be modified to
change the appearance of reports. Both Tellagraf and Stratagem
allow the developer to write these command files either using a
menuing interface or with direct natural language commands.

CADET is used as the PC delivery tool to the end-user. Cadet has
a very flexible format for creating and modifying user menu
structures, which can be modified on a system-wide level or user-
specific level. System-wide changes are simple to make; user-
customized menus will require ever-increasing levels of
maintenance.

In the Stratagem/EASEL configuration, EASEL is
used as the front end for the mainframe report generator and as
the PC graphics and delivery tool. Thus, menus need be written
only using EASEL, unlike the Stratagem/Tellagraf/CADET option, in
which menus would be written both in Stratagem and in CADET. PC
graphs and textual reports are treated as separate objects within
EASEL; changes to one would not necessarily require changes to
the other.




2.5.4.1.2 Updates
Stratagem/Tellagraf/CADET Score: 18/20

Stratagem/EASEL Score: 18/20

Data updates or refreshes to the main data storage
facility are handled through the 3GL extraction programs that
have been developed by the system administrator. This process
may be automated; once the data has been updated, Stratagem (and
Tellagraf) reports reflecting the new data also may be
automatically generated in batch mode.

2.5.4.2 Distribution of Data
Stratagem/Tellagraf/CADET Score: 13/25

Stratagem/EASEL Score: 18/25

Static reports created on the mainframe using
Stratagem (or Tellagraf, if applicable) are downloaded to the PCs
in batch mode, usually during off-peak hours. When CADET is
used, each graph or textual report must be displayed briefly on
CADET's master PC in order for CADET to capture the display in
its own format. This will be an extremely time-consuming and
error-prone procedure, because of the increased transmission time
required to download graphical data and because of the PC capture
time required for each EIS graph and report. The EASEL
configuration would be much less risky and time-consuming, since
only data reports are downlocaded to the PC. 1In the EASEL
configuration, data can also reach the users using an icon-
driven, user-friendly interface which allows ad hoc queries to
the Stratagem database.

2.5.4.3 Ni bac and recove acilit
Stratagem/Tellagraf/CADET Score: 5/10
Stratagem/EASEL Score: 5/10

Stratagem does not have its own backup utilities.
All of Stratagem's data is stored in "Gem-Files," which are
included among the files backed up using the operating system
backup routine.

2.5.4.5 i 1 m o
Stratagem/Tellagraf/CADET Score: 18/20
Stratagem/EASEL Score: 18/20

Stratagem has a data dictionary that is very easy to modify.
Some of the data dictionary features are
o Built in relational capability
o Hierarchical consolidations along
multiple paths
o Label storage for reporting




2.5.4.5 Automated Configuration Management Tools
(Continued)

A user can define a dictionary which can include
relationships and descriptive labels. The defined dimension is
used to aid in array creation. One of Stratagem's built-in menus
(data definition and relationships) allows for creating,
modifying and editing arrays, defining and relating dimensions,
as well as providing longer position labels. Stratagem does not
contain audit trails to track updates to the user; CADET cannot
perform this function, but EASEL could be built to do so,
utilizing either PC capabilities or built-in mainframe file
control functions.

CADET has a configuration tool that is called the "biography
screen," which is similar to a data dictionary. The biography
screen reveals who is responsible for the specific data on the
CADET master PC.




2.6 Other Systems

The following systems were found .to be unsuitable to
FAA's needs after an initial evaluation. Reasons for their lack
of further consideration are supplied.

2.6.1 Metapraxis' Resolve

Resolve is an entirely PC-based system. It can
only be used on a PC after downloading part of an IBM (hosted)
database. Downloads are made as an aggregate, eliminating ad hoc
queries, and reducing data currency and the frequency of updates.
Further limitations to this system are as follows.

(1) IBM mainframe ties make it hardware and
database limited.

(2) The reporting screens are highly inflexible.
No new menuing structure can be developed, nor can menus be
customized for individual users.

(3) No mouse or touchscreen interface is
available; infrared keypads and the keyboard are the only
interface possible.

(4) The size of the database would be limited by
the size of the PC, reducing drill-down capability.

2.6.2 Ferox Microsystems' Encore! Plus

Encore is primarily a financial management system,
and does not appear to be well-established in EIS sales or in
contractor support at this time. Other factors reflecting on its
suitability for the intended use are listed below.

(1) Encore is entirely PC-based, with the
associated limitations on data capacity and upkeep. It is a
standalone systen.

(2) 1Its language is advertised as "“financial
modeling language," which may limit its applications for general
management uses.

(3) Encore operates mostly with its own database,
which consists of a binary matrix file and an ASCII (text) file.
It has the capability to import Lotus 1-2-3 and "flat" (comma
delimited) files. This would severely limit Encore's ability to
work with other data types and database structures.




2.6.3 tapho

Metaphor is essentially a data base management
system; its use by a database administrator is stressed. 1In
addition, the following related points limit its suitability to
the FAA's specific application.

(1) The DBMS must operate with relational
structured databases only. In addition, it requires a data
dictionary from the associated databases for proper operation.

(2) Extensive hardware purchases would be
required, including mainframe file-servers and workstations or PC
workstation modifications. In addition to defining the hardware
for the FAA EIS without a selection process, the cost of the
hardware upgrades to the PCs alone is $5000 per PC.

(3) Analysis capabilities are limited to those of
a standard PC spreadsheet.

(4) Queries are made in the form of shortened SQL
commands and would require a knowledge of the data and the
database structure.




3.0 SCOPE OF DEVELOPMENT AND SCHEDULE

The principle reason for selecting an off-the-shelf
Executive Information System (EIS) for use on the EXIS project is
to save time and money. (The alternative to using a commercially
available EIS is to select a data base management system such as
ORACLE or INGRESS and develop the necessary graphic data output
and man-machine interface software, an alternative which is

prohibitively expensive.)

The primary objective of the EXIS project is to provide the
FAA executives with a management support tool as soon as possible
with a tentative schedule for a preliminary capability as early
as March, 1989 and an operationally useful capability by June,
1989.

Four of the seven commercially available EISs that were
evaluated will require essentially the same initial development
efforts for user interface, graphic output, application software,
data extraction, and system integration and start-up. These four
are Pilot, Comshare, Execucom (full system without ORACLE) and
EXPRESS. The Execucom/ORACLE alternative, however, requires a
significant amount of effort for data base design and system
integration, while the Stratagem/CADET and Stratagem/EASEL
alternatives require more time than is available for data base
loading, analysis software development, user interface
development and integration and start up.

The major problem with using the Execucom/ORACLE system is
the lack of multidimensional data capabilities. The competition
in this industry provides multidimensional data base capabilities
because of the flexibility and long term advantages. A
multidimensional design from the start greatly reduces the life-
cycle system enhancement costs by providing the ability for
growth and change as the data base matures. Multidimensional
data storage is open-ended and the system response performance is
optimized. In a multidimensional environment the designer can
define a data array for a data entity such as "person" to include
name, sex, geography (eg. region), date hired, skill category
(eg. controller), and any number of other dimensions. The
designer doesn't have to restrict the design of this entity to
records that include a finite amount of information as has been
the case with relational database design in the 1970's and early
1980's. The principle advantage is the ability to define any
number of relationships for analysis.




3.1 Execucom/ORACLE EIS
3.1.1 Design and Implementation of Data Entities

In order for ORACLE to be made to simulate the
functions of a multidimensional database, a great deal of
additional effort will be required over the baseline products
which already have this capability. There is also some
additional effort involved to load an ORACLE database from flat
files, in contrast with other systems whose file definition and
data loading processes are menu-driven. Further development
effort will also be required when writing SQL*Forms report
generation processes to move data from the ORACLE database into
flat files accessible by IFPS. This additional work will require
12-18 man-months of effort over the four more competitive
systems.

3.1.2 Integration of multiple~vendor products

Integrating software products from different
vendors is also a challenge. Given the disappointing customer
support supplied by ORACLE, system integration is expected to be
extremely difficult. Additionally, enhancements to either
product may eventually make them incompatible with one another,
leaving the choice of not growing with improving technology or an
ongoing intensive development effort. 1In addition to the
potential risk of incompatibility this integration start-up
effort would require an additional 6 man-months of effort.

3.2 Stratagem/Tellagraf/CADET, Stratagem/EASEL

The use of the Stratagem/Tellagraf/CADET or
Stratagem/EASEL EIS would add a considerable risk and schedule
difficulty. Design and loading of the database would require an
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